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A In IRODUCIION 

Diniiif; the sJiiml ic.ir 1911-193+ ,1 vauetv of tests was given to 
clnUlrcn ui Gi.uir I of the Iloiacc Mann School, Teachers Col¬ 
lege. 'I'licse inchnlcil ^e^l^ of '‘ic.Kliiig reaflincss”, many of the 
G.itcs Ri’uihiiu Diin/ito\ii: Tisis. some lending achievement tests; 
mental ahliitv test'., such as the Stanfoid Revision of the Bjnet- 
Siinon UMs and vanmis perfiiuiiancc tests; ceitnin psvchological 
t('s^-^ as of peiLcptnin and perseveration, rnd several nncasiires of 
l>s\’ch(i-pln sit il and piTsonaiitj traits and uf home backfiiound A 
tcit.il of l(jr> tiK'asoifs ^^as oliiaincd The purpose of the study was 
to c\.iiuin<‘ .inv |)iismhl<> rclationslnps that might exist between meas- 
tirahlc ti.’iJts .ind abilities iind carls’ progicss in tlie mechanics of 
ic.iding. 

J h(! thildicn of the group came from ss-ell-to-clo homes. A huge 
pt'iteiitagc of the jiarents were profc'-sional people The following 
.iver.igcs foi ih('s( pupils weie fouiul. 

(■hr<niologn al iime, J.iniiarv 1, 193+ 6,31 

.Mcniiil due, J.iiuinry I, 1934 7 61 

liiit lliirciiic <|ii<iOcnt 120 6 

Duiing tile next two school vcais the investigation was extended 
to the four- and fise-scMr-old kiiiilcrgai ten gioups, four otlici fiist 
gradf', foui second giadcs, .uid two thud giades of the Hoiacc 

'KtteiM'd III lilt 1 (hiorial OHill* uii Novtinltei 17. 1937 

1 Ills njuirt prc'-tnis .1 iiiiiior pli.ise of a stiiclv of Rendinp; Rejidincsi and 
Kcndijif; Pritf'revs in tht I’niii.irv tlr.uUs of tlic Horace Mann School, 

1 em hers { oMogi.., New \ ork, 1933-37 T lie sliiciv was carried on iindci 
lln. siiiii r\ iMiiii of Doitor (ujIc M'hilc FleininiiiK, Diiecloi of Pilpif Incli- 
wiltj il I )t'\ lit 111(1 (Miid.iiitL. and of l>(n(or Rollo T Reynolds, 

I'niKip.iI ]*ii|Mr(il witli (he nssisiaiuc of ihc H S Works ProKisis 
Adimniuuuiiin, New ^’ork City, J’loject Niiiiihci 165-97-6172, Suh-Projcct 4 

3 
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Matiti SlIiooI lit .ill, ftMJiUrti jriniip- oi 'liil.i)<n s’.t’n' iiimiUiiI. 
totaliHR more tIt.iK four liuinluil imlivhliul'- 

III the kuulcrfi.ii tens , 111(1 lii'l L't.hli lie iil\ i\(‘i\ k t tn.l tnrisin r- 

incnt w,is I'lvcn oi ni.ule in«li\ulmllv. im>|<’i iiiftnlii. i •■m mlled 
conclitinns, and bv irli.ible pei'UiK .u * n .loim d .idiniii.sH i mi’ I'O-. 
Id vouiif’ clnldieii In (Ji.ide-. J iinl 1 m.mi nidi, ohi.il list, .nid 
sume y:roup tests >veie 1 lie Hmpri.itinii i<| tin pni'il, w i- 

almost itiviirialilv excelloiU It is ludnnd ilin ciim »■! < x.imiii.iiinn 
AVCIC utuisiiiillv lo\' 

Tins report presents (list, the ic‘nvi1i> (,f i <ii id nlosi' tieiiM'd lio.ii 
nie.i-'Uics of rcvcrs.ils \Mtli 7‘) utliei me.i'mi-. .md .ippi.U'd^ nt 
cliildrcn in one (list uiadc, scsimil .ui,il\'«'> nl ilir n\i'»’iK iliii 
inadci and tliirdi t^uulc \.iii<itions in icser'.iU fioin d it i 
from tlic testa ^;lven to .ill the yiunp'- 

List I tiesciiUs tl\e test., in u'vei'.iL \Neii' nnnle h\ the 

Giadc 1 group ndiich m'iis studied iiUeii'.iscK Smiu' ol the \ ie..ts 
and a few others, .ts iiuikatod in t.ihle* shuxun.* ihe lesiilts, iseio 
given tu the pupils in tho othci ui.uhs. 


° I ho ivcriiKo inciilal , 1 KI' and mu IliKi m l qinitirni foi < oli <■( iIii'm' 14 
groups, an inensiired In die si iiifmd Him i IiMillimiur IsimiiiMimi .iro 
shuivii below llicHu mcasiiu's .ire nioidiMl .is id Jimiirv I, or iiiid si.ir 
(or cncli group 


Foui->cai-olJ Kiiulcrgarteii J935-3(i, immlier 
of pupils 21 

Five-jcor-oltl KioderKarten 1934-33, inmilier 
Fivc-vcar-old Kiiulergarlcii l'J35-Jf), muiilui IS 
G,/iJe I 

Class Group G-J, nuinher 31,—1934 3 5 

Classi Group J', nunilicr 2S,—1934-35 
Class Group G-2, nuinher 2C,—1935-3^ 

Class Group /I, niimher 25,—193S-3r. 

Gi tide II 

Class Group 0-1, nunikicr 3i,—1934 35 

Class Group Zi-l, number 25,—1934-35 

Class Group 23-3, number 28.—193S.3r. 

Class Group ^-2, lUiniber 21,—1935-3(5 

Gradt HI 

CI.1SS Group Tl, nuinhcr 29,—1 935-3^ 

Class Group I, mimbci 2S,_193S-3(; 


\\«rige 

Ml iii.il lii<< llih'dicc 


.\v. 

<iu>llltlll 

5 5 \ 1* 

1 m 

<i f 

1 bi 

tl U 

1 3.1 

7 8 

1 19 7 

7 7 

1 >11 9 

7 s 

1211 9 

8 1 

1 32 

8 8 

121 7 

8 1 

1 Wi 

8 9 

1 >l 

SV 

1 'll 

inn 

1 ?(l 

9 5 
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LIST 1 'lESTS PRODUCING REVERSALS WHICH WERE USED IN 

THE REPORT 

A Tests tts'mg ‘vtsnnl pi cseulnliosi of matenai 
I Metiopolitnn Rcndincss '^I'osta foi Kindeigarten aiul Grade 1 

Siibtest 1, requiring seeing the amilarity oiul dissimilaiity of pans of 
symbols j 

Subtest 3, requiring copvliie of gcomclrical foims, numbers and letters 
Sublest 5, ict|iMiiiig writing of the digits 4, 7, 2, S, 9, 6 
2. Stone and Grover Classification Tost for Bcginncis in Reading 
Part I, mntching a given word with one of five, 

Part II, marking pans of words as the same or difFeient 

3 Gates Diagnosis Rending Tests 

Siibtest IX, 1-7, pronouncing phonic combinations, 

Siibtesl IX, 9, giving lettei sounds, 

Siibtest TX, 10, naming cnpirnl lettcia; 

Siiiitest TX, 11, naming small letters; 

Siibtest Vlil, 2, recogniring svords seen. 

lif Tests using nndifory pi esciitalioii of maten/tl 

4 Gates Diagnosis Rending Tests 

Siibtest VIII, 3, rccognlring words heal'd; 

SiilituHt XTII, 3, iidnpted tviiting capital and stnnll letters and digits, 
Siibtest XITf, 1-2, wniinff words, 

Sublest X, 1, bloniling sounds heard 

Tlic* Loilelacifins weie obtained bv the rank oulor method To 
secure innk nulcis all inensures and .ippiais.ils iveie reduced to 
luinieiicfii scoies Owing to lack of facilities it tvas not feasible 
to make all tlie cninputatioiis that wne possible A "ilndei’' device 
was used to select foi coin|)utation those coi leliirions ■which seemed 
to piomisc sip;niricaticc. It is believed that thi(ju|:rl] thu use of this 
device, although It svas not altogether accuiate, all the high and fairly 
high coiiclations were found No conelations of seemingly unusual 
siKc MCic obtained, liosvevci, and few which ucie inconsistent with 
otlier coriclfitions foi the same kind of tiaits and abilities found in 
the study Tlic. opinion of the tcachci, of the school psv’chologist, 
. 111(1 of othei qiMlified peisons wlio liavc studied the hguics, is that 
tlie re^ulto have quite high leliabihtv and validity 

Representative Pli's of t lio'i,, s\ hen equals 25, aie given in 
Table 1 

TABLE i 


jiri'Ri 

' SI WTATIV 1 Pli'l 

01 Ji/io’s W'llFN N 

~ 25 

Rhn 

PI 

Rhn 

PE 

90 

025 

,55 

091 


035 

50 

099 

HO 

o+r, 

40 

.1 12 

75 

1)36 

30 

122 

70 

0(i6 

20 

129 

(55 

075 

10 

.13+ 

r.o 

083 
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1 \i!i i : 

CoRRI I 'TIOVS <)J IU\FR«\I «> ^vu}« 7-1 OnlhR MF'*'!*’'*' \'-i' 


Reversals, \i*<ii.il, re\cr>sal'', ain\ni)t'« 

*Mctro|)oUtnn, siinilnrilic<( 

Gri|> 

**G,1). X, 1, lilciidiriR •iiiiimli licatd 
•Meiropohnn, scmcim.'* 

VIII, 3, wiirds licarti 

*'“Van Wuncneii, \Mir<l 
»*G D XV, 3, metnor\ span, (iinilH 
•Meiropolitan, copying 
•**Van Wndciicn, \\()rd di'iniiiiinii(*ii 
Meiropoliinn, total 

•’t7n.X\', 1 -, meinorv span familiar uurds 
*MetropolUan, voi.alutlar> 

Scgiiin form linnrd, lime 
Marc and Fonl, Ilcaij-rernaUi, dine 
•■G.D XV, !•+, total mciiiorv ipan 
Ivlarc and Fonl, llLalv-I'criuld, crrurn 
**G1> X, 3-1, gn mt! initial nnd liiinl s<miiuI-< 

*Metropolitnn, (IrnwinK iti.tn 
**GDi X, 1-1, total ntidilorv periepiini) 

Mailer and Elkin, ailcniinn tc>,i, pcncN crniuin 
Gates Primary RondliiK ‘re*<t, rM*o 111, p ir.iida|i1i> 

•*GD XV, 2, niemorv ipnn, Iciiers 
•*GD IX, 9, glvInR letter soiiiuIh 
**0,D X[, 1, repenting nnii«!ciiRc s^lhMco 
*Stone, Pnrt II, word matching 
*»GD Xni, 3, write letters 
•*G.D XV, 3, memory span. i)(Misen»e ssllnldrs 
Total omissioiH, nine tests iiiLliidihg snlncsis 
Ship test, Pininer-Palierscin 

Gates Primary Reading Tests, T\pe 1, word rciogniiimi, Mas 
Gates Priiiiurv Rending ’I csis, T)pe I, word rci ognidnti, Nov 
•*GI> X, 2, rccojiiii/iiiK letters heard 
’•Hildreth, matching sentences 

Nervousness index, parents' ijiiL'siiemiinire 
*”00 IX, 1-7, phonic comhinnllons, and 9, gi\lng Iciicr muiikU 
Gates Primary ReidinR Tests, T\ pc 11, direrlifiiis 
***Vnn Wagenen, relations 

Gates Pnman Reading ’1 e^is, Ijpe I, nord ... 

March 

***Van Wagenen, vocabulary 
Total Vocabularv, lime 
Mental Age, Stnnford-Hlnct 
llealy Picture Complclitin Test, !I 
Tapping, Wlupplo-llenly 
Chronological Age 

leacher’s ranking of pupils in Nnscinher, predu non 
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IIIANFC I WIISON AND CFCll E WIIIIE FI.EMMING 


TABLE 2 {coniniued) 


Rc\ersnlH| visnnl, leversal'!, aiuliCoty 


Rcversa Is 
V A 

28 23 


loJal errors, nine tests iiichiding siibtcsis ,07 

Vanalion from heiglit-weiglit norms .07 

*MctropoHlnn, numbers ‘o 5 

■**0 D IX, 1-7, jihoiiic combinations 05 

Dcvelopmenlnl incltx, paicnts’ questionnaire 05 

Perception, uiiginni test 01 

hStone, Total, Parts I and II 03 

•'fl n XIII, 3, adapted, witting time, capital and small 

ktlers and digits 03 

tllildrctli, malcliiiig phrases 03 

Intelligcnee Quotient, Slnnford-Binet 03 

leai tier’s ranking of pupils m reading. May, ability 03 

Qn(cs Pninfiry Reading Tests, 'Pype II, directions, May 03 

Gates Primary Rending Tests, Type III, paragraphs, May 03 

rS^tnne, Part I, word matching .01 

VIII, 2, rccogni/ing word seen —01 

'lotal vocobulary, Stnnfoi d-Binet lists, Aciion-Aaent, Kinder¬ 
garten list _ 01 

tHilcIrcth, matching woids and phrases in sentences _03 

'•O D IX, 10, naming capital letters _03 

’••Van Wngciuii, inemorj span 04 . 

-•GI) XIII, 1-2, willing words 
Jllildrcth, mntching words 

illildreth, lotnl 05 

Steadiness, hole apparatus jO 

^^1 2, phis supplement, recagnuing svoids as same or 

(liiTercrit _ 

•*G I) IX, 11, luiining small letters /3 

••GI) XI, 2, recogni/ing svoids ns same or diflercnt —13 

Manikin, Pintncr-Patterson, time 15 

•Metropolitan, information 26 


17 

18 
05 

31 

-03 

17 
OS 

18 
02 

-10 
08 
■ 19 
,27 

- 36 
-.08 
09 
08 
.00 
.33 
.15 
07 

.09 
•01 
• OS 
15 
00 


•Ilildrtdi, Giiftith, Orleans Metropolitan Rca<liness Test for Kindci- 
garten and Grade I 

•'G.ilec Diagnosis Rending Tests 
••'Van AVagenen Rending Readiness Test 

fSlone mid Grover, Classification Test for Beginners in Reading 
^Hildreth, First Grade Reading Analysis Test 





Frequency 

Tabli 

40 

to 

49 

1 

2 

30 

to 

39 

6 

4 

20 

to 

29 

16 

9 

10 

to 

19 

15 

19 

00 

(0 

09 

22 

16 

00 

to 

— 09 

8 

13 

— If) 

to 

— 19 

5 

7 

— 20 

to 

— 29 

1 

0 

— 30 

to 

— 3 9 

0 

1 


Total 


Avei age 


74 


71 


.115 


0S7 





j(H Rs M in 1.1 M Hi 1 
ii, I iM'i\» 


1. Grmie I. l9Si-r^if 

(i. Conihuioiif. 'I .iMi' J ri.'-- ih-’ * ■‘input* .1 ...mlniun <^\ 

the two tvpe'" it^ r»’U‘i-,tls uitli llic ••till j i3ir luiTf <ii<l ipi'i.n i] . 

used in tlie stvidv |ii>itn * .nc i il nn«'H '» m * <-iiik ■ tout s\ iili 

this table. (/i) ‘i'lie ti'\(’i«iU I'.nc i injirlttmii nf IS 

PK±. with the .nnliturv irvci-il' 'i In- m’lluirni i. injiic 

low, Ijiit IS not /CIO It indii, iic' ii lui! li.dn i < i.it lon-liip 

between tcnilencies to jii.ike kvcih.iIs nJ ilii’i tito ssju'' I'l’tli.ni' 
tlicrd t\’as a coniinon or m'lici.il tutoi ini.ol\i'tl in nnkinu iisi'i-il' 
l>j’ the pupils studied, but if si,, n u.i> nl son Inmtrd mlhnn* r 

(It). The correl.irmns nl nieniil .ii'c with vioiil .'tul ,mdi* 
toiy reversals were (IS and IJ. n'piiiis'h I hinr with tin- 
intelliRcncc (luotient were hi .iml IS 1 li«’-i Ii.’um^ nulnati pi.u* 
tiCcilIy lui iclntiniiships, 

(f), 'I'he liiij'i'sl eMrn’l.iiiMii'i slmwii m tlio i ible nm h'. (*• 

and 43 fo) I'll!) with visu.il .uut .ludiioit ri m r il . i, h\rU , 
.35 niul 34 for reco«nition of blended woiils, hi ind •III im i 
mcmoiy .span test of dibits, ,ind ■ind .3^ foi i llnll•lMtl<■^ t(st 
Thchiip^c pidhable errois of ihe-e toellu ti'iK-*, iiiili* ilnl hv I .ildi 1. 
make it impinb.iltle ih.u the (.onel.iiioiis iiuind wcie ot ininli 
8i{;nificnncc 

{(1), Cmwpatiion of the Loeflii inn-. i>l tin’ iw o »l i-mIu 
of reversals thi<iU|;li(iut the table nwe.ils siihst.inii il .uiu'eincni m 
neaily all iiwtaiuci, wbeii tin* l.irm si/o nt the |*r'dnblc eiroi-. is 
kept in mind. This at'ieement fuillier indu .iie-. the uenei i! h Im- 
bility of the data. 

(e) The avcraccs foi the 74 L(K‘nuii'nt> in ilie \isn.il i;unip 
and tlie 7l in the auditoiy I'loup, weie .11^ .nul (IS7, i(•«|»ecn\I'h 
The ranges wcic from .45 to — 2(> and M to (0 Ih.th ili" 
averages and tlie ranges indicate little ielation'’liip nl nwer-.iU to 
the othei traits and appi.usals nicMMUed. 

Tables 3 to 7 present the concl.itKins cif u‘\(‘i-..ils with of 

reading, letter ability, mental abilitv, r)s\cho-j»h\su.il, and peison.ilitt 
measures, lespcctivdv. 1 lie a\eia(.'{'-. of the «orlln u-nl > Im hoili 
visual and auditory reveis.iK for all of these iriouiK nt nu isnirs 
very low, indicating practicallj no iclatioiisliips at all 
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|{l\f!-\]S ^\|IH 1 {| MiiNO MiASUKES 


K< Hltfl., 
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(i.Ml - l'« DIJ II . 

( ) III ' 1 ’l IIII 11 
(t itr'< I’l i?ii II. 

ll.lll !'l III! II . 

M iiiS 

llildri 111 I 1 ri( ((I I ■!< 
llililn ill I 11‘t (f I ■ ill 
llilili I ill I 11‘t < I ( I ill 
UiMn III I ii-^t < ir nil 
iinl I'lii iM III 11 ikii III I 
Hililii ill 1 nM Kirjiliiii' \iiil\si«, I c'lf, 'I’olol 

1 1 11 In f *1 r iii^ III/’ I I’l i«iN III Nii\ ciiiliL’ r, prrdu linii 
I <,,11 lir’r X r ml iiu i| impili in M,i>, .ilnliu 

(»iii» I’niiiin Ki iiliin Irsio, l\|i| I, (Mini rc’iitmiuion Mny 

I'ri'KiUv Ki iiliiir • - ■ . 

(inn« I'fiiii.iUi Iiliiii' 

\n 11 in' 


111 iililM' 
Ki' iiiiiiK' 
III iiliii^,, 
H< iilmi! 


I -I'l I uiinl rLdii'iiiiKiji, Nov 
1 ^1" I. 'Mini ri’< iii'iiituiii, March 
I ' |'< n, ilii Kliiins, M inli 

I'I'i III, I'.iraKraiili rcntlinjj, 

^llllv«l» Itvj, 1111(111111^ phrases 
\ii ilvxis |\,i, II, iirliuijr words 

Sli.ilvsis 1 (.■■t, ninuluiiK sentences 
\iialvsis 1 tkt, iii.ilihin^ 'Minis 


I»‘is IV |ii.’ ir, ilirtctniMs, iM.iv 


Reversals 

V 

A 

13 

— 07 

09 

11 

11 

—,06 

20 

— 09 

03 

05 

— 04 

33 

13 

22 

— 03 

— 08 

— 05 

15 

07 

07 

03 

02 

14 

01 

03 

— 10 

y 03 

08 

063 

043 


1 ADI I I 

< i'.u’h s <0 III V) K'M « " iiK Ml vsimis <ii 1 1 r I^R Aim ii ifs 


Reversals 

A 


''I’liic Hill l.r.ivii ( ,(••>. 1)11 .iiitiii I I ois J'lu I, iiiiiti Iiiiiu wonts 01 

'siodi iiiiM.rn’ii < i’.mJii ,|||>I1I li-.tsl’;»ii 11, male him; words 17 

(iilrs l)i,miii'i>, \ in, n I ui'imiim " onls seen —01 

Ciiilis 1 >i,i,'iM<'.i-, \iri, 1, 111 lo'imim' minis heant 32 

<ni(s limi’iio'n l\, 1 / |i|i>iiiii <oiiiliiimiiiins 05 

(iilis Ihuiiiisis l\ ') I’lviiii' liiiit siiiiiiils 19 

Ciaics |)iiini,/.|> |\, I 7 iml ‘i 12 

fi.ins Pi I! iiii'i', \ I Ml lullin' siniiiils luaril 25 

(rails I )iai'iii>s|s, \ 2. 111 oi’iii/’iim Uiicrs lu ,iril 13 

(jiics Pi u;ii<<s|s, V, v i, i-n iniu i] .,n,] fi„,|| soiiiuls 22 

(i.iti < Pi.u'inisis, \, loiiil 21 

Cl. lies Pi minisis, \III, | J, wriiiiu; words —04 

C5 lies Pi.iv'imsis, \1||, I klicrs 1<5 

(i.iies Piii'iiosis. l.\, in, n.niiiMi; i,i|uiil Imitrs — 03 

Ci.ltes P|,HMIIIS|S |\ II, iMMiim’ siii.ill Ilihrs —13 

(•ales Pi ii'iiiis'i \I ri 1 oj'iii/iii|' isnnls .is siimc or iIilTcrcnt — 13 
Cjiitrs Pi i);iios|s VI plus sii|i|i)4 loeiii nv list —II 

Ci.iti* Piiiv iiosH, V\ iiiiiiiorv sp.iti, I,(Ills 20 

Avcnj'cs 088 


— 17 
13 
27 
32 
05 
13 
04 
.34 
05 

— 03 
10 
00 
15 
07 

— 01 

—.08 

09 

— 08 


076 



10 


jfjras’ M fn (.1 m iu‘ i-iHi jiMt nr,^ 


l \1U I. S 

COBRtl M nl- ItFNhS'M*! \VITJi 


f M Mr S'! f f' 


Kr. rr«,ili 


Van WngcncH Reading Readinr«R I csj. iitfunnsii-n 
Van Wngcncn ReaJmK Hcadincsv IV*!. rrl.muti* 

Van Wngcncn Rcndmn Rcadair'* Ic«i, wir,iJiiil;iiv 
Van Wagcncn RcadinK Keailinc*'' 'ir‘i, iiirid'ir^ '|iaii 
Metropolitan RcadnicsB Tosti, soialnilnrv 
MetropnIUnn Readiness Tesi**, scniriKfi 

Metropolitan llcodmesB Tcsi^, niMiil’er< 

Metropolitan Readiness Tests, iiifonnaiioii 

Metropolitan Readiness 'l'csl«, ilrassnn; nun 

Gates Diagnosis) XI, 1, repealing nnn»pn«c «vl1nlilr» 
Voeabulary, Slanforil-Hinci lists, Aiii'm-AKeni, kiitdrig utm 
list 

Segiiin Form Hoard, nine 

Mare and Foal, errors 

Mare and Fual, time 

Manikin, Pintner-Paiicrson 

Ship Test, Pintiier-Tattcrion 

Henly Picture Cumplcilon Test, II 

Mental Age, Stnnfriril-Hinet 

Inlclll{(cnec Quotient, SianfortMlinet 

Gates Oiagnoais, XV, 1*4, mernnrs s|inii, irilal 

Avcragei 


TAiirr. fi 


Total Writing Time 
Total Vocabulary Time 
Perception, (Original Test) 

Steadiness, hole apparatus 
Tapping, Whipplo-Healy 

Perseveration, Mailer and Elkin, Attention Test 
Chronological Age 
Grip, dynamometer 

Variation from height-weight-aRc norms 
Dcvelopm entiil Intici, parents' quesllannaice 

Averages 
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TAHLIl 7 

CnRRBI ATKINS OF RPVER3AI3 t\UII PFR SOS'Al t TV MpASIIRM 


Total errors 

Nervousness Index, parents’ tiueslionnaii 
Averages 
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.10 02 
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TABLE 8 {continued) 
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TABLE 8 {conthm^d) 
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Ii)t aN M ni «,1 N t I h I -s»< ‘t* 1 


b. jliial)sis (if ninuifi 

Table 8 shows hv tc-t ilnii' the 5 Jj -h sinik 

At tlic left arc «lu)\\n the tr't .nnl t i>’h In ^ "Irnun 1 

arc piiven tlic tC'it sumuli \\liiih inoMtlnl iM’’ ?< 'I =*' )'"” '■ . 

in Cohiinn 2 the rc\cr-,il inatl'- tl.r . 

in Coluinn ^ the niiinhcr cif rc\rT',(l‘> ni nle 5 - isi.j m t Munn, 

4 arc f;ivcn the j'crccnl.ijics ili.li the tevei^i) m nlr w*'?' <4 ’hf f< ’ 1 ! 
mimher of river**.iU th.it \M‘rc |nt"i1>lc rrc-ntiiil'li sr * j i! *•’! 
each Item inifilit have been in.iile 1 h tht ;Mei*i}> «'f »iiihi'(n In 
instances, Midi as in the (r.itc' Dihi^d'.h^ Ah-.Jnw In!* 'ihw 
VIII, 2 aiul 3, either full 01 I'.irli.il rivn-il' wMr p ' )hle Ml 
such errors were tountcnl n-^ rcMT'iiU. hni e.n h khil.l mpmI- 8 ui,ih' Jnit 
one response 011 cauh item In nther ni’iii' *1 .'I'-np >1 

letters or numbers were iMiticn h\ the thihlnn 1’ di )Mt«r 

or number so rcvcrscil iv.is Liiium il a- .1 n’l' ir ni u M’r> il 
Table 9 stffnin«ii/'es 'J'.ihle K In snhn*ts, J hr m/?•?'•• nf d> 
test material is wivcn in Coluum I. 1 In* tnt.il iiiinil''r mJ ifiir* d 
made is shnwn in Coliiniii 2 In L'olunui I .iro ris‘n do I"' ’h--' 
number uf reversals that iniuht Imsc Ihm’ii in.nh' In ( uliiimi A ui 

shown the pcrcentawcs that llie riv<'r-iil> ninih \m ic "l th' |i- ohh 
number that could have liecn 111 .nlc. plini'ii in Snh t ■duinii'' J iiid / 
accoiilin^ U) vvlicilicr the siiiniili oi the ti'^ts vine vi u.il i<i imlitn'k 
.Tlic test!) me iirranincd in the UihU’ in tin onlet >•! ilir i/i' <<i ih 
perceiiiagcs in Column 4. 

A total of 327 icveis.iU w.is in.uli* In tin* piipiU mii ni 1 pn jt«b 
2,350, or L3.9 pci cent '1 her<’ is n<i cvkIcirc that ciiIiim in 

aiulitoiy stimuli favored rcvcrs.il tondeiKV 1 ndci vnln t 
many reversals octurieci The tot.iU wi-t*' MU in ii'p.iut u, 
visual stimuli, 177 in Tcsp()n>-e to .ludnois sniiinli 

The source for the hif^hcst pcrccnt.ijio <if ri'Vci'.iU \\ i-* i)i<' Mitm 
pohtan similarities test, Test 1, shown in Table H, .Sutn-n I In 
this test the children were to ii!dn..Hc '•iiiiil.iinv lictwcin iwu luin 
placed side by side in columns. For cvainplc, DC ami (.1) iii.nli' uiit 
pair. Nine children marked them as the s.nni' None lontii cd I'M 
and 216, but 19 indicnted that on and no were thf v.nur I Iii>. 
named itein gave the mcatesl miinbei of leverMU of .uiv n«ni in .ill 
the tests. The remamdnr of the itcni'' in this \]<'tiii|iii)i(,in '.id* ii t 
vyere drawings and figmcs. No rovpiv.,1 criois w,-ie m.id.- ssnh 
them. 
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T3 = i = -a c ^ 
i- n r, n i- « 

® G “ E ® o ^ 


« gj ^ ^ 
^ w w 4^ 


ts 55 c ^ 

*0" 5 

ClH f ^ 

2 S « 

S S ^ I 

C 9 ^ 


£ 2 « 2 1^ K 


Total 327 2350 
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TIic JICM Ijiplicst |iciccnt.it:f »i r(M‘r-.iU \vz wn! v. ? Wt.il'' 
,n the Metrnpolitiiu tc-t. T<'^t 5 H. ^r. J) J„ 

this tost the that (ia\(‘ tlic iii"'t rc’vrj-iU mi ..;,h'r 'f ’ 

7 and 6 ns shown in TaUlo S 'I he ilii'.it ’ ... n‘' d, mdor- 

t-unatcly, in this tcbt. 'L'hc (iatf- Dm-'iu.-I' '-uh h i Mil, 
adapted (Table 8, ScetJon 12) \\ ,is .iho .i ‘.i w.nftM' d.-a. 
hy auditory stimulus. Tlicre wu-' tlii^ ilili<*i<‘ni <, luAsrsfi In tli< 
Metropolitan test the cliildren ^\cir mhl n» v\nt« nmiih''i ilu* 
were answers to problems, uhilc in llie .ul.ipn'i) (hui*, tln' 

numbers were dictated in a r.milom (irder. 1 he piT*vri?,i;'(’ »>l 
reversals in the Gates test was 16, a- comp.iro.l with f'T the 
Metropolitan. Tlic Gales test vas pseii ahmit tliref nu'nih-, 
than the Metropolitan. In tlio Crate-' te^t the thru-', «mii9Umi}; the 
number 3, pioducins the fjrcntrst nuiiilipr of rcver-ih tsnr 7, 2 .mil 
9, while 6, 5 and 4 gave the fewc-t. 'riu’-f rc-iihs imh* u«’ .ihinn 
the same relative reversal tendencies as did llir M< iri<}'iilii;iu tc-t, 
except lor the diF^it 6 

The third most prodiictne sinirci’ of rrvn-.iW w.i-. tin- md 

Grover CJassific.ituiu lest I'l'.ihlj' H. Sctimn 2) In iln- m i wuid 
were matched hy the cliildron in Vart 1 In rnarlcmp du niu word 
among live that was the same ab >\ ncirhv word undet > pit Min 
In Part 11 tlic children indicated that iwo words sule hv aili- w-ir 
the saiTie or different, Table H shtiws ili.u on ,in>l nu wm iiinVi'! 
as being the same in this test hv 11 Lhildirn. 't'liis i<.Mi|viri". wiili 
19 errors on this word in the ^Metropoliuin U‘-t jmi jii'tt.l .d'n'.r. 
shown in Table 8, Section 1. Confusion of nu -md on w.is pi, ibb' 
m five other tests In tlic Gates snh-tcst VIII, I ( j’^bb- H. 
tion 4), four children pointed to un in icspini-'i- Ui tin spiihm \wiid 
on In tlic Stone test, Part I ('Fable 8, .Sccucin 2), fniii ilnldnn 
marked o/i as the same as no. Tlies were clifierent ilulilun in tin- 
two tests, however In the Gates sub-test VIll, 2 ( F.ihlc H, Siv- 
tion 3) Mvo children pointed to on aftcM InokniK ,it no '1 hf- wne 
still other children than those in the Stone and (hues u>.t lust 
mentioned In the Gates sub-tests XlII, 1 and 2 ('Falib' H, Sm lum- 
8 and 9) no children wrote oh for ihe dicl.ited or spilled woid no. 
These results indicate no genci.al tcudenci, hut ralliei s|mvi(u h,ibiis 
subject to influences of particulai situations, Tliere mav li.ive Imim 
a tendency to make a reversal more frci|ucntlv when tin- siiimilus 
word was on than when It was no, but tins seems Ncry doubitnl 



I. WIISON \ND CrCllE WHITE FEEMMING 19 

i..X'r’nuL^or!'or'' i ^ 

™ 2) T,V 1, 1 r’"’ (Table 8, Sec^ 

..f kv,.,~ !k „ t, , "" 1“‘E<= number 

«or<l tliin’f,,, ,,,'v ',' 1 "”' '■'''7'''' *°rnia were p.eaented fn. this 

I'otfj /;o/7 niKl frnm three icvcisal forms were presented The 

!rrohno.Krtr'n;ir^^ "" 

in rlu- 1 \ '^' '' '“‘liciitcs Considerable vauation 

VC I ;"r “( el>e nombro" 

rc \ Cl sal torms pn’sen ted. 

rile u nr,I wio was given twice in the Stone test In Part I it 
inufjht tile response ttw liv fom childion. and m Pait II by two 

tliL ciroi in ] art I ,lid not do so in Pait II. The wends and 

vni"';'V';sbi:’'r q" 

, ( I able S, Rfclion 3), tliice cliDdien indicated wa^ for the 

stimulus woid jrn,- In the Gates sub-test VIII, 3 (Table 8 Sec- 

z ts’tiothers . 11 '^ 

Q L , ‘ Wfiken w Old sriiv In the Gates sub-test XIII, 1 (Table 

’ T«l in'Z r 1 word ty,7f 

Iriblo ) shows tliat the next highest source of reversals was the 

Cmtcs sub-test \ III, 3, which iModuced 20 per cent icveisals This 

n of ‘■""'"'7"’’'“ woid which produced 

13 of the 56 revoisnls ,n that test This woid was not defined and 

was (luite evi.lently confused with owe. ns 8 children pointed to the 

■C full of u-v.^..sal of If the eight cnor. of ozoe are onntted 

n compiiting the percentage of rcvc.sals for this sub-test, the figure 
for the total would be about 18 per cent instead of 20 

I wo long woids, caicfiil, in i-hc Gates sub-test VIII 2 and 
in the Gates sub-test VIII, 3, pioduced, respectively, 0 and 
^ rcvci>als I wo revoisnl founs wcic shown among the six choices 
or each of these wouU The woid ca,c/ul was the only one among 

revers^ls^*'""' "" '' "*^**^ **^^*^'‘ no 

^VMlmg sMull tellers. Ciates sub-test XIII. 3-7?, adapted, and 
writing digits Gates XIII, VC, adapted, gave 16 pei emt of ic- 
veisals cMch Recognition of small letters, Gates IX, 9, recogniz-ing 
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words seen, Gates ^[II, 2 , ami S-sm . v.,n 1- !• m. , . an i 

digits, J'lctropohtaii te-^t 2. e.uli |n<i‘liiiril M [m r «mU d- 

Willing capital Icttcis ga\c H pii u'lir lli*' imimiii 

ing four tests gn\ c 2 ni 4 pci id u'% er ’.il . c j< li < )iu rr i > in 

for these biiiiill pcrtcnlagi's w as that tin a h-i- uc-o ••i1iI]s«m!i ilm 

onlv a ^c^v icspiiti'Cs wcie attnirptfd In <li'’ linldrMi 1 il'l'' '' 
Sections II and 10, s|hi\s'> tiiat the tciicm pntiln. m/ bIi* in < ’ 
number of levcis.ils ueic ihc 'MniU v- d ami / ami ih*' »4 f. 

The Mctropolirnn test of inp\mg geniiuiiud ( I .4'l< S 

Section 1), produced onl\ two. one, anil iwo icscr il- l..i ia.1i ..1 
three forms One child mule iw’ii re\er'-.il'>. flic iiiaiu'h ami ili*' 

angle figure The other icseiHaU were made h\ diljcnni vliildiin 
In summary, the* analv'.is ot the rcvei'aU in.ulr in ilic »lnlds(i) ;n 
tests of woids, letters, digits .init gcoinctiii ill forms iiidu.ni . 

(rt) A considciable peicentfigc of leset'aN on dilii'iiur 

items from 0 to 76 

(Z*) Impcifcct nnd confused learning, parluularlv m the ; i'" mi 
certain Icttcia nnd digits, 

(c) Tile possibility th.it mam’ rc\c‘r»als were dm lo i ticli "lo'-■ 
or incoinplctencb!) of oliscrv.ition onl\. 

{<!) The possibilitv th.it tn.rn^ icscisals due in niitlii'ion i.t 

inadequacy in remembering lewilting, perlMjis, finin rircb^'ni^i nr 
incompleteness of observation; foi es.iniplu, tests ri’iiuuiii,' imh/ 
similanlicS) pniciciilnily the Illi'liii|iolilan .mil ilic .St.iiir. win. It 
produced tinec of the foui highest pea enr.iges of res er iN. dein imh .1 
good obseivation and ciTicicnt rcuuMnhciing, 

(e) The probability that maiiv levers.ils made bi iIum' in,id.' 1 
cliildrcn had alieady, by the time tists \mti mad<, bu.mio h dm 
responses. The digit and letter tests, m pailicul.n. mdn m.l thi^ 
probability, 

C. Analysis of Rfsi-onsis Maui in Ptiuis 

Table 10 shows the total numlKir of re\ers.als made In e u h Juld 
on the combined tests in ]cttcr<», words and digits m llu- fall and 
spring semesters in which the teste were giseii Siiuc the spun;’ 
semester tests were not included m 'lahlcs S .uul 0, tlic totals of 
Table 10 .arc larger than those in 'rahlc '1 

Inspection of this table shows considci.thlc vanaiiuii aiiiiini; the 
pupils in the number of leversals m.adc, and .dsn n g(„id di d ot 
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I'l'I’ll s 


r.MJLK 10 

K.vr.su in 1W.L (U 'I^,r AND SEMhSTLR 


I cllcr 
I ill 
1,1) '■ 
(I) 


\o -if 

1 V 

Z '} 

3 II 

V s 

5 I 

0 13 

7 3 

H IJ 

9 ■/ 

10 3 

n 7 

13 Wi 

13 1 

11 n 

IS ^ 

111 II 

17 IS 

IH I 

19 ■’ 

20 I 

21 I 

’? I 

7\ I 

21 u 

2? 2 

I omK 1 ’S 

\\ or niL 

U.iiific 


I ill Sl'riiin 


(. 1 ) 

(J) 


ii n 

(3) 


S (> 


3 
8 
V 

4 

5 
)■ 
9 

10 

1 

2 

I 

r. 

1 

> 

s 

7 

I 

1 

I. 

I 

1 

9 

4 

7 

1 


2 

4 
)■ 

5 

4 

5 

s 

3 

5 

(, 

y 

5 

3 

1 

3 

3 

10 

3 

2 

fl 

() 

y 

3 

3 

1 


121 1011 


I' all 
t. I) « 
(4) 


1 

r> 

0 

2 
1 
(J 
2 
1 
4 
2 
0 
0 
2 
0 
0 
2 

1 

2 
0 
1 
J 
2 
I- 
0 
4 
1 

3S 


Dlfrit 

hpriMfr Word 

Metro Fall 


politaii Stone Total 

_(_5_) (fi) (7) 


I I 22 

3 1 19 

0 1 22 

1 0 11 

0 2 20 

1 2 13 

4 1 52 

0 3 21 

^ S 38 

3 4 23 

1 1 13 

'^2 13 

1 0 32 

0 3 13 

0 0 6 

1 1 16 

3 3 35 

2 3 36 

2 2 II 

1 2 14 

2 2 iO 

4 1 18 

1 5 27 

0 3 11 

3 I 24 

£ 2 II 


39 SO 476 

182 
6-38 


•ti.ih'-' KtiHlini; niiitiKiMs 1 cMs 


A.iri.ihnn in tlu rtvcis.ils m.itic hv cncli cliiltl in diftcicnt types of 
K“'t ni.iteii.il theic ^\cic scxcial cliiltlieii wlio made no 

rcvci '■iiK in MJMK* t \ [U's of I csrs, tn (*i v i-liild niatic some revet sals The 
.iveiniinihei of icveis.iU n’.is 1H.2 pci child, and the raiiRc 
as floni f) to 

1 ahlc II Fi\’i‘s i)u‘ Lont'l.iiums of tile leveisaU made on the 
vai lolls tvpcs of tfsis slio\\’ii in 'r.ihle 10 

riu' coiiclation of ,70 between the two fall tests of digits is 
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TABLE 11 


COBIIEIATIONS OF REVERSALS BY 1 J STS AS SHOWN IN 'rAIll b 10 


G E tall digits 

Melr fall digits 

70 

GD fall lellers 

" “ words 

“ " leirers 

" " words 

Group // 

Men fall digiis 

G 0 fall digits 

ri H H 

“ spring words 
ytont fall words 

43 

■to 

30 

35 

35 

G D fall letters 

Gioitp li 

G D fall ^voFils 

23 

“ spring words 

“ “ digits 

IS 

« 11 M 

Metr fall " 

1+ 

“ fall letters 

Slone “ words 

11 

" “ digits 

41 U it 

07 

" '* words 

GD snrtiiR words 

OA 

ri li ri 

Mctr fall digits 

03 

Meir, " digits 

Shine words 

--0Z 

GD spring words 

II M r( 

— 21 

Total full G D 

Total fall Mctr nnd Stone 

29 


high enough to indtcfite quite sutisfnctorv relinbility. Tlicsp two 
tests were difterent* first, in that the digit S was not included in the 
Metropolitan test, and second, in tliat in the ^Ictropolitim test the 
pupils wrote the numbers ns answeis to pioblems given them orally, 
while in the Gates test they wrote the numbers by clictntion. Thcie 
was also about two or three months diffeiencc m tlie time at which 
the two tests were given Both tests were given individually, but 
the order in which the pupils were taken for testing was not the 
same Each of these variables might have reduced the correlation 
obtained 

The correlations shown in Group A seem to be somewhat signifi¬ 
cant in that they are about the same m size and me better than low 
correlations The content of the tests correlated in this group was 
dissimilar, being letters, words and digits. They were all given 
m the fall semester, however, excepting the Gates spiing semester 
word tests Perhaps correlations of tins size between tests of 
different content, indicate the presence of a general tendency which 
was operatmg during the fall semester. The last correlation given 

Merr^ ft^’ Gates and the total fait 

Metropolitaii nnd Stone tests, may indicate the same possibility. 

The correlations shown in Group B are markedly low. In this 
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group aie aho found coiiclations of tests which cliffei in content, 
excepting the Gates fall aiui spnng word tests Thcic aic tests hi 
ns group also which m most cases wcie given in difteient scmesteis 
Icihaps tlie low coirel.itions indicate the influence of specific leain- 
ings. which may have offset the effects of any previously piesent 
gencial tendency. 1 l,e incictsed learning of specific words achieved 
y would help to evpi.iin satisfactorily the coefficient of 06 

mind hetween the fail and spi.ng icsults on the Gates word tests. 

I he tone iision seems to be th.U thete was little if any influence 
of a gcneial levorsal tendency among these chtldicn except for a 
slight effect in the fall befoic specific learnings had been acquired 
to a consideiablc extent 

I he toi relations betw'ccn total levcisals and othei crrois made in 
Liirce Gates letter tests—giving Icttei souikIs, naming small letteis, 
and wilting capital letteis-wns 24 The couclation between 
revcisals and the mimbci of omissions made by the pupils on the 
same tests >yns —09 In these letter tests the cliildicn showed 
no cle.u tendency to make moic icveisaU as they made moie ciiois 
01 inoie omissions, allhough tlicie mav have been a slight lelationshm 
between niinibci of leveisals and number of eirois 

In the Chiles letter tests, XIII, 3, adapted, in which the pupils 
wiotc capital and small letters and digits, note was. made by the 
exaimnci of stiokcs used bv the childicn, which wcic cithei m 


sliown as follows 

capital Idlers 

“ MUilll '* 

“ digits 

'fotal 


used bv 

experienced 

wiitcis Com- 

reveisals 

and these stroke reveisals is 

Foi 

m itversals 

Stroke I eveisnK 


21 

38 


24 

IS 


35 

12 


so 

6S 


It will be obseivcd that tlie laigest niimbei of stiolcc reveisals, bv far 
^vas in wilting capital letteis, which cave the smallest mimbei of foiin 
icvcisals. On the otlici hand the gieatcst numbei of foim le- 
vcisals was m willing digits, hut only 12 stiokc levetsals wcic 
made on tliom. 'The coiiclations bciwec-n stiokc leveisals and foim 
revcisals in foiii diffcicnt types of tests weie. 
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Total 
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25 


(, 

D 

limits 

29 

G 

D 

" It’tlcrs 

OU 

G 

1) 

words, /.ill 

— 02 

G 

D 

" spring 

— 22 


The'ie (iliscrvatioii*?, altlunijili quite inadequate, a^rcc with the 
rithei inoic sij^niliciint findiii'^s of the study, nainclv, that reversal 
responses seem to he specific Ic.irniiiRs lather tliaii geneial tendencies. 

2 Cjiatle r^<j>»a/joM5 

(7, Cfiildieii folhrved thicc ycais 

Eighteen of tlie 25 children studied in Grade 1 in 1933-1934 
continued in the Hoi ace Mann Scliool thiough the second and thud 
grades Tabic 12 shows the numbei of reversals made by these 
pupils on digit, letter, and woid tests used in tlie thiee years 

The blank spaces in the table mean that the vaiious tests were 
not given during the semestcis shown at the top of table The 
tabic shows consideiable vaiinbilitv in the nmiibei of reversals for 
ciicli giacic yeai foi the difteient types of tests. Foi cxample» in 
the fall semester of the fust gi.ulc there wcie 0 levcisals in naming 
capital lettci.s, but 49 leveisals in lecognizing woids heard. I'here 
is also seen a genei.il decline in tlic number of reversals made from 
grade to gr.ule, except in tlie Gates sub-test VIII, 1, wlioio an 
increase appealed This test is made up of 30 woids commonly 
levcrsed, such as wiiSj tap, utxv, hei'p, etc The table shows a lather 
consider.iblc inimbei of leveisals m both second and thud giades 
in writing digits and letters, and in giving and recognizing letter 
sounds. There was only one test in seven that wcie given each 
giade year, in winch no reveisnls weie made by these childieii when 
thev were in Giade 3 This was in recognizing capital letteis 
Howcvci, no levcrsals were made m this test when the children 
took It in the fall of theii first grade year. 

Table 13 gives the rank oider positions of each pupil according 
to the total number of icvcrsals made on the tests given in each of 
the three jeais The correlations between tliese positions is also 
shown. 

The coiiclations foi successive yeais aic quite high—661 between 
fiist and second grades and b03 between second and thud giades 
The coirelation between Giades 1 and 3, 558, is not as high as 
the otheis, but indicatcb consideiable similaiity in the tendencies 
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TABLE 13 

RANK Order Positions in Nomder of Rgversais dY 18 Puimm %mifn in 
rank J_ JJ. 1I1_ THt CORRU-ATIONS nPTUrFN 

Grade Positions 


Pupils 

I 


Rank order posuions 
Grades 

II 

111 

1 

8 


4- 

9 

2 

5 5 


2 

3 5 


15 


5 

3 5 

4 

3 


3 

5 

5 

7 


6 

2 

6 

1 


7 

13 S 

7 

5 5 


S 5 

i 

S 

12 5 


10 5 

5 

9 

+ 


S 5 

9 

10 

10 S 


17 5 

ns 

11 

12 5 


12 

13 5 

12 

10 5 


17 5 

n s 

13 

2 


1 

1 

1+ 

17 


13 5 

17 5 

15 

14 


IS 5 

13 S 

16 

17 


13 5 

17 S 

17 

9 


10 5 

9 

18 

17 


15 5 

13 5 


Correlatiuiis Iictv>ueii grade positions 

I . II 661 

II III 80J 

I ! Ill 558 



of the children to make reversals at these two school ycai'i The 
count of reversals was not made on identical tests in the thiee 
grades as is shown in Table 12 Some tests were used in Grade 3 
that were not used in Grade 1 Several tests tliat weie vised in 
Grade 1 were not used in Grade 3 There was much more similaiity 
of tests between Grade 2 and each of the other grades. This mav 
account largely for the relatively high correlations shown between 
Grade 2 and the other grades, and the relatively lower correlation 
between Grades 1 and 3. In so far as tliese higher corielations 
were produced by identity of test items it would signify that specific 
reversal habits, rather than general tendencies to make rcvcisals, 
may have persisted for many months. As incorrect specific habits 
disappeared the correlations would tend to decrease. 


Seven types of tests were repented each year and the conelations 
of the number of reversals made by the 18 children in those types 
of tests are shown in Table 14. 
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TABLE 1 + 

Correlations or Total Numder or Rfvprsais Made in 7 Types oi Tests dy 
18 CiiiiDREN Over a Period or Three Years 


Grades Semesters 

Test types (1) (2) 

(3) 

(4) 

(S) 

(6) 

(7) 

I Kali 

Letters (1) .32 

&7 

.49 

.58 

.31 

06 


Digits (2) 

— 01 

27 

.40 

—10 

— 10 


Words (3) 


.04 

30 

—.02 

11 

Spring 

“ (4) 



.47 

S3 

62 

II Fall 

Letters (5) 




45 

30 


Words (d) 





71 

III 

" (7) 






The seven 

highest correlations in 

the abo 

ve tabulation 

arc’ 


I Spring words 

(4) • II Fall words 

(6) 




88 

II Fall words 

(6) in “ '■ 

(7) 




71 

I Spring words 

(4) •III " 

(7) 




62 

I Fall letters 

(1) 11 Fall letters 

(5) 




58 

1 II 

(1) I Spring words 

(+) 




49 

I Spring words 

(4) II Pnl! letters 

(5) 




.47 

II Pall leters 

(S) II Fall words 

(3) 




45 


The lowest SIX corrclotlnns nre 


I 

Fall 

letters 

(1) I Fall words 

(3 

07 

I 

fr 

tt 

(I), nr " 

(7 

06 

I 

If 

words 

(3) • I Spring words 

(4 

04 

I 

M 

digits 

(2). I Fall words 

(3 

— 01 

I 

fi 

words 

(3) II " " 

(6 

—.02 

T 

It 

digits 

(2)- II ■' » 

(6 

— 10 


In gcncial it seems tiiat when the tests tested much the same 
items, as I spring words and II fall words, the correlations were 
high; whereas when t!ie tests involved maiiv dissimilai items or 
when they were separated in time by some months (except in the 
case of the summer months wiicicin piesumablv little specific learn¬ 
ing of symbols was acquired) the coiielations tended to be low This 
fact further indicates tile conclusion that tendencies to leversal 
responses weic specific lathcr than gcncial Where the material 
differed the specific learnings diftered. Where the material was 
similar but time intervened, specific learnings would have tended 
to correct early formed hahits to icveise a symliol In particular, 
the concctlon of inaccurate learnings duiiiig the first giade would 
materially have affected iclationships between Grade I fall reversals 
and later reversals in tlie spring or in Grade II. 
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b. Grade ti ends 

Two tables show the reversal tcndcjiues Lninp,ii.itiv<h from rlic 
four-year kindergarten group through tlie third gr.ule'* I IS 

gives the percentages of children mnicing reversals liv gimips ami 
bv tests. Table 16 gives the average number of rcvcisils nuulc per 
pupil by grade groups and by tests. The blank sp.itos m tin- tables 
indicate that the various tests were not given ihirint; the ’-emcstei s 
shown at the top of the tables. Zero’s show that iltc tc-,ts wcic 
taken but that no reversals were made The t\V4) tables show the 
same general tendencies noted above in connection with the 18 
children tested over three years, namely: much vuriabilii^ in re¬ 
versals on the dificrent tests and a considerable persistence of some 
reversal responses into the third year. 

The inclusion of data from the three kuidergartcii groups adds 
evidence that the beginnings of specific reversal responses for the 
more than 400 children studied in this investigation, >vns iirobablv 
long before Grade 1. Tlie percentages for kindcrirarten and the 
grade groups shown in the tables arc not strictly comparable, bccniiso 
the amount of acquired learnings varied grcatlv lietwccn the* gioup^. 
The figures seem to show an increase in icvcrsnl responses from tlic 
four^year kindergarten group tlirougli the fall semester of (ii.idc 1 
in most of the tests used in chose grades. Hut this apparent tiuiul 
does not mean that the children tended proportioiMtcJy to make 
more reversals as they grew older It is true, r.ithcr, that m p)opoi- 
lion to the number of digits and letieis kuotvn and attempted the 
kindergarten children made a greater number of icvcrsnis than the 
Grade I children. 

The percentages of pupils in the third grade who m the f.ill made 
reversals in giving letter sounds and in writing capital and small 
letters seems quite higli in view of the fact that tlie reversals made 
were limited almost entirelv to the few well-known reversible 
letters b, d, p, Qj ; anti z The tables also show a sharp drop from 
fall to spring in all reversals in Grade 3, except digit reversals 
Avhich were very few during both semesters. 

The data m the study give no clues as to what causes cluldicn to 
make reversal responses when they begin to learn symbols Common 

For the general ability of these grade groups see Footnote 2. 
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sense icasonin^, however, consistent with the general conclusion of 
this investigation tliat reversals aie explainable as specific learnings 
ratlicr than the lesult of general tendencies, would suggest that 
incomplete observation and pciliaps other faulty learning processes 
account for reversal responses. Reading and writing alone involve 
the unique requirement of attending to symbols in the arbitrary 
left to right older Foi this icason it is quite possible, as has 
commonly been held, that giving attention to symbols from right 
to left, or from below up, or fiom above down, might result in 
confusion in learning More plausible inteipretation of the usual 
difficulties, however, seems the explanation that the gieat vaiiety, 
complexity, and confusing similarities and dissimilaiities of symbols 
would inevitably lead to confusion in learning what they aic and 
how to wiite them. 

It IS piobable tliat most tcaclicis far underestimate the long and 
difficult piocesses involved m mastering these symbols. There are 
ovci 52 punted letter symbols, all varied by printed and especially 
by wiitten styles. To Icain all these forms, with their names and 
sounds, is so difficult that it should raiely be left to chance, incidental, 
or concomitant learning Tliat difficulty in learning them is real 
was attested to by observation of kmdeigaitcn and Giade 1 children 
during the tests The examiners were impiessed with the intense 
eftort put fortli by most of the cliildien in tiying to name or wiite 
lettcis. Tile effoit was often painful to obseive—.ilternating squirm¬ 
ing and tension, sustained fiowning, panting, giunting, whispenng 
and multciing, even weeping 

Tlie piactical conclusions indicated by the findings of the study 
seem to be that cliildien need caicful guidance m learning letter 
and number symbols, and that foi most cliildien like the Hoiace 
Mann groups studied, need for tins guidance begins long befoie 
Grade 1, and foi some childien piobably continues foi a considerable 
time after Giade 1 
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CORRICLATIONS OF RFAIJING PROGRESS WITH 
OTHER AHILITIKS AND TRAITS IN GRADE 

Iliiiiltr (iOJIrfff, and ri’iichrrs Cvllrgc of Columbia University 


Frank 'V. \VrisoN’ anij Cicim. Wane Flimming 


iNlRODUCriON 

Diirint; the stliool \'car 1933-34 a vaiiety of tests was given to 
25 Lhildreii in Giacio ! of the Hoiace Mann School, Teachers Col¬ 
lege '^I'hcse iiKlucIed tests of "reading icadincss”, manj' of the 
Gates Reading Dingnusis Ti^xlXj ‘ioiiie reading aelilevement tests, 
mental nbtlirj' tests, such as the Stanford Revision of the Binct- 
Simnn tests .ind vaiious pcrfoimance tests, ccitnin psychological 
tests, as of perception and pcrscveiation; and scvcinl mcasuics of 
psyclio-physical and personality tiaits and of home bnckgiound The 
purpose of tlic study wns to cvaminc any possible rclationsliips that 
might c\ibt between mensvuahlc tiaits and abilities, and early piogiess 
in the mechanics of reading 

'I'lio ehildien of tlie g;roup c.imc from well-to-do homes A large 
percentage of the paionts were piofessional people "I'lie following 
avciagcs for these pupils sverc found 

Clironologicnl ngc (Jan 1, 1934) 6 31 

Menial a^c (Jan 1, 1934) 7 61 

Intelliaonrc tjiiotienr 120 6 

Nenilv cvciy test and incasiiicmeat was given or made indi¬ 
vidually, under caicfully cnntiollcd conditions, and by ichable per¬ 
sons accustomed to administciing tests to voung childien The co- 

*Rcccivccl in the Editorial Office on November 17, 1937 

*'J'his report presents a minni phase of a study of Kcading Readiness and 
Reading ProKress in the Pniiiiiry Gindcs of the Hoiace Mann School, 
Teachers College, Nc\v Yoik, 1933-1937 This study has been mode possi¬ 
ble by the cooperation of Miss Agnes Burke, Teaclier of Grade 1, and 
other teachers of Kindeigartcn and Piimaiy Gindcs It has been made 
under the supcivision of Doctoi Cccile White Flemming, Diiector of Pupil 
tndividiial Jievelopmtnt and Guidance, and nf IDoctoi Rollo G Reynolds, 
Principal Pieiiarcd with the assistance of tliu U S Works Piogresa Ad¬ 
ministration, New Yoik Citv, Pioject No 165-97-6172, Sub-Project 4 
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operation of the pupils was almost iiuaii.ihlN excellent It i-^ lielii‘\cd 
foj these leasons that errois of examination uetc uiiusii.ilK low 
The tests and nieasure. .ire kiouju-J iiiuler five c.iteiioi it's 1) 
reading tests; 2) tests of abilities with Icttcis .ind plionw luinhiin- 
tions; 3) measures of mental al>ilit\ , 4) iis\Lho-pli\*>ical nuMsviKs; 
5 ) measmes of personality tiaits .ind cliaiactciistics ihe < l.i'siiiL.i- 
tion of a test in any given catcgoiv w.is ,nhitiai\, and u.is (IcLoumnLd 
solely on logical giounds, based upon iiifoiniiii .uul imniimn-Lnso 
meanings and upon study of the tests 

Objections may be in.ide by critical ic.ulfi^ tn the cla'-silKatioii 
of certain of the tests. The following explanations .iic oltered in 
regard to some sub-classjficntions and aie based upon analyses ot the 
nature of the tests and of the lesponses of the clnldicn to them 

l The category "teste of obihlles wUli letters and phoiiii. ictinlunnlionv" 
(rt) The Gntea Rendwff Dinfftmsn Tests, Siihlests VIII 2 niul 3, ll'onl 
Recognition, were primarily letter rccogntiion tests for most of the grade 
one children tested. Evidence for this was found in sovornl respeds, ns 
follows' the choice of wrong answers in these two tests was very much 
greater for those wrong words that began with the name letter ns did the 
correct words, than for any other wrong ssurds; nearly every child spelled 
out the words as he hunted along the line of words looking for ilic correct 
one, except in cases of instant rccugnition. 

(^i) Writing words was, basicnllyr, n letter knowledge test, 

{<) The Stone and Grover Clitsjifictilion Test was rcnlly a letter per¬ 
ception test, since it rc(i.utrcd the suhjact to indicate whether ulisorvcd 
words were the same or different, 

(d) Van Wagenen Rending Rendi/ie/s Test, siibtcst Ilford Disci iinin- 
(ilioiif was, basically, a letter perception test for much llie same rc.TSons 
as the Stone and Grover Test, 

2, The category, "measures of mental ability'’! 

(fl) The Mecropoiitan Reading Readiness Tests, Total, and sulitcst for 
numbers were largely general mental ability tests, as iadiLalcd bv correla¬ 
tions of 79 and 80, respectively, vvilh Slanford-Jhiict mental age 'I lie 
subtests for vocabulary, information, and man drawine, although they Rave 
only fair and low correlations with Stanford-Binct mental ngo, seem bv 
content to have been mental ability measures, rntEicr than tests of special 
learned skills 

(fc) The Van Wagenen Reading Readiness subtests of infonnaiion, 
vocabulary, relations and memory span, weie basically tests of gcnernl 
mental ability, for much the same reasons ns given nbovc 
3 The category "measures of personality traits and chai acicnstics”' 
Reversnla, etiots, and onussioiis were put into this category with the belief 
that they reflect aspects of personality rather tluiii measure rending, letter 
or mental abilities, with which they tended to give low or /cru I'lii i lI.uious, 

The data of the study are in terms of correlations obtuiiu'd by 
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the iniik oidci iiictliod To scciiie the lank ordeis all measuies 
and .ippiaisals winch oiijjinally were scojcd othenvise, were tians.- 
niiitcd imo iiiiineTical otcicis A total of 1,857 correlations are 
iiKhuled nv thib sumnnviv. Owing to lack of facilities ii was not 
fe,isi()le to Ill. ike .til tlie coinput.Ltions that were possible A "fitifler’' 
device w.is usctl to select fut computation the correlations which 
seemed to piomise signific.uicc It js believed tliat tliioiigli tlic use 
of this device, .ill the high and fauly high coiielntions wcie found 
'Die coiicl.itions not com|nitccl would piobably have been below 50, 
.tnd most of them piohahly nemci j-cio th.m 50. The P E’s of 
rlios when N is 25, i.ingc fiom zt 0237 foi rlio 00, to efc.1335 for 
iho .10, as indicated m tlic following list of lepiesentativc P E's: 


Rho 

PE 

Rho V TL. 

.90 »= 

±:.025 

40 —:i: 112 

80=- 

:!= 046 

.30 —It 122 

70 « 

:b.066 

.20 — 129 

.00 

;b.083 

.10 — ± 134 

.50=- 

=U.099 



I'lic validiLy of many of tlic mcabmci. and appiaisnls is uiiccitain 
I'cw ecu rclatioub of sceiiiingly unusual sue wcic obtained, Wowcvci, 
and few whicli were inconsistent witli othet couclntions for the 
same kind of ti ails and abilities found in the study The opinion 
of the tcaclicr, of tlie school psycliologist, and of other qu.ilified 
pciaons who have studied the figures, is that the icsults have quite 
liigli v.diditi’. 

A. CORRI LATIONS BY CaTI GOIUJ b 

Tabic 1 presents, by c.itegoiies, the aveinges of the coiiclatioiis 
of the H various leadine tests with each of tlie othei subtests 
Tlicic is also given in Pait A of the table, the uveiagc and stancl.ird 
dcvi.uion of the 91 intcicuirelntions of the 14 reading tests. The 
high average of these intcicoiiclatioiis, 728, .ind the relatively low 
st.md.ird devi.itum, i.lSl, indicate quite high icliability and vah 
idity foi tlicsc le.iding mcasuics, 

Part !} of the t.dilc gives the avci.iget. of the corielations of lead¬ 
ing with 30 Icttci tests, aiianged by sivc of tlio avciages The 
total 361 ilio’s avei.igcd 515, with a st.mdaid deviation of ± 185. 
This nveiage w.is tlie higlic'.t foi all the categoiics. The separate 



36 


JOURNAL or CiFN'l HC P<,\CIIOIOC.V 


I'ABLC 1 

AvERAcrs OF Correlations of Fourtlfn Rfauinc. 1 hsn uini Odmr 'Ihis 

AND ^^F^SUR^S C3f CATK.ORU5 

Names of tests used, numbered in llic ortlcr shown in llie iiitcn iirrcl.ilum 

form below 

1 Gates Primary Reading Tests, Type 1, word rccogiulioii, Niuuiitlu't- 

2 Gates Primary Reading Tests, Tjpe 1, word rciogiulinii, Mardi 

3 Gates Piimary Reading Tests, Type 2, senteiiLcs, M.irili 

4 Gates Pumary Reading Tests, Type 3, pnragiapbs, Mnnb 

5 Hildrcili, First Grade Reading Anal>sis lest, m'liiiiing plirases, \fih 

6 Hildreth, First Grade Reading Analysis T'est. nntclnng wiinls. Nidi 

7 Hildreth, First Grade Reading Analysis Test, mulching senieiiLCSi NUb 
* Hildreth, First Grade Reading Analysis Test, nutdimg ssnrds and 

phrases in sentences, Maruh 

9 Hildreth, First Grade Reading Analysis Test, totnl, M.irili 
10 Tenclicr’s cnnkitig of pupils in NoYcnilitr, iirciliilion of progicss tliiriiig 
year 

II. Teaclier’a ranking of pupils in Nfay, progress iic.liicsc(l 

12 Gates Primary Reading Testa, Type 1, May 

13 Gates Primary Reading Tests, Type 2, May 

14 Gates Primary Reading Tests, Typo 3, May 


Fart ^ Intercorrclation of reading tests 


1 2 

1 7i 

2 

3 

4 

5 

6 

7 

8 
9 

to 

11 

12 

13 

14 


3 4 S 6 

(JO 69 34 .41 

,62 .^4 4(5 .5(5 

92 6i 60 

39 55 

SI 


7 

8 

9 

10 

58 

58 

53 

70 

6S 

83 

70 

70 

70 

,79 

75 

83 

65 

70 

62 

.76 

60 

52 

68 

,62 

.7? 

75 

.93 

67 


6S 

.86 

.60 



86 

.81 




.79 


11 

12 

13 

1 V 

68 

72 

79 

62 

85 

76 

81 

7(> 

89 

86 

78 

81 

7t 

79 

71 

75 

61 

.51 

49 

56 

66 

76 

66 

77 

.68 

73 

69 

.70 

9t 

,89 

83 

89 

82 

85 

78 

84 

86 

86 

76 

85 


.90 

.87 

91 



89 

92 




84 


Number of inteicorrelntions of above rending tests 91 

Average of intercorrelations of above reading tests 728 

Standard deviation ,,, 
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I’.iit 


■rn.l'.i'um Lf"'7*'"'^ 


I rUci ttsfs us,,I 


•G 1) 


(r I) 
G 15 
G D 


liercejjtion, 


■iinnll ItHti' 


IX loKil 1-7, plioniL <(>mlniiflu„ns -mkI iv .> 

Jcllci M)iincls. spring ^ ^«iving 

IX, 1-7 nml 9^ 

com).,nations, fall 

o n ; 7 ’ '""""'f '“'•■'"e 

G J) Vlil 3 ‘'‘’'"■''nations spring 

Vpnng '""'■to'y P?r.opt.on. 

^ 7 ""“"R words, fall 

IX, 9, giMng loiiLi sounds, fn|| 

V,iM ’ rtcognuion, niulitois 

G ID vni"i V""" fnll 

G D XIII, 3, wnliiig letters, full 

Cr lV\m \ T f"'! 

. .. 

XV, 2, mcmoiv sp.m, luuis, fall ** 

X, toinl, fall . 

r^Grovrr'r [‘'^"Knilmii, s isi.nl piostntat.on, fall 

IX, 10, naming • ipnnl letters, fall 

X, 1, lilciuliiig soiiiids, spring 

,r «•'"'K initial and lin.il sounds fdl 

' 

X. 2 , recognition sounded letters, fall 
Vpnng ''"'^1 inecsnl.ttion 

X, 1, likniliiig sounds, fall 

XI, 2, s line -dillticnt uoids, fall 


Numlier 

of rho’s 
computed 


G I) 
G 1) 

Ct n 


G ID 
G ID 
ii » 
G 1) 
btuiic 

G I) 
fltouc 

G ID 
G JD 


<7 D 

G ID 

G 1> 
Cy ID 


m 


(' n vr o. ■•■•■s.i ■It uoKis, tall 

. Xr. 2. saiiK-diireient mortis, ,,|,„ su),).kmcnt, f.il) 


'Foliils 
Avci ige 

illaiulni <1 de\ i,it ion 


n 

14 

10 

10 


10 

14 

14 


14 

14 

II- 

14 

10 

M 

10 

12 

S 

14 

14 

If 

13 
10 

14 

1 I 
14 


I I 
1 I 
14 


As cr- 
iiges 

SIS 

723 

701 

692 

678 

659 

CSS 

C16 

607 

602 

594 

SS3 

581 

581 

578 

SSfJ 

538 

490 

4S3 

466 

464 

449 

427 

401 

396 

.381 

377 

340 

203 

126 


2S 


361 


‘Gates Reading Diagnosis Jests 


SIS 
zt 185 
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FABLE I (CoiU’cl) 

Pnit C7 Coiiclalions of tlie foiiitecn ic.uline tests mid t\vent>-onc tots in 
the rattROiy, ‘'Me.isiiies of Mentnl AbIllt^ ” 


Mftil/tl tuffisiii rs 


Vail Wageneri Reading Readiness Test, Infomialion, fall 
Hildreth, Gnlhth, Orleiiiis, Metioisolitmi Rencliiti-ss Test 
for Kindciga iten and Gmcle I, total, fall 
Binet mental age (Stcinford Revision) 

G D XV, 1-4, total memoiy span, fall 
Mnie and Foal, Time, Healy-Feiiialcl, fall 
Ilealy Pii-tnrc Coiiibiiiation Test, II, fall 
Iliklrctli, Gnfhtli, Oileans, Metiopolitan Readiness Test 
tor Kindergaitcn and Giadc I, Numbers, fall 
1 ^ 0 , drawing man, fall 
'IJo, voealiularv, fall 

G D, XI, 1| repeal nonsense syllables, fall 

Van VVagenen Rending Readiness Test, Vocabulaiy, fall 

Uiniit Incelkgenco Cluolient (Stanford Revision) 

Van VVageiicn Rending Rendincsa Teat, Relntians, fnll 
Total vaunbiilniy, ipring 

Van Wagenen Rending Readinesa Test, mcmoiy Bjinr 
full 

Hildreth, GrifBtli, Orlcnns, Metropolunn Readiness T 
for ICindergiirten nnd Grade I, Information, fnll 
Do, Sentences, fall 
Ship T«9t, I'lntner-Pritterson, fnll 
Manikin Fest, Pintner-Pnttei son, fnll 
Segnin form board, time, fall 
Maro and Foal, Hcoly, Fernald, Srrors, fnll 


Number 


of iho’s 

Aver¬ 

f oiiilHi ted 

ages 

1 V 

604 

13 

599 

14 

511 

14 

481 

9 

470 

7 

451 

14 

426 

11 

372 

14 

361 

14 

352 

14 

.31-2 

1 b 

333 

14 

.311 

5 

.310 

) 

14 

.298 

Bst 


12 

244 

13 

.233 

4 

225 

3 

170 

5 

.138 

5 

.096 


Total 

Average 

Standard deviation 


21 


225 


3d9 

162 


Part D Correlations of the fouiteen leading tests nnd eleven inoasures 
in the category “Payclio-phj sical Mcasuies ” 


Psyc/io-fiJiyjicnl iiicasui cs 

Vocabiilaiv, total, time, spring 
Chtonologir.al age, Jan, 1, 1934 

G D Xlir, 3, adapted, writing capital and small 
nnd digits, time, spimg 

Perception, exposure of 32 cards, original, spring 
Perseveration, Elkin-Mallei, Attention Test, spring 
Nutrition, varintiun from height-wcight-ngc norms. 
Height, fall 

Grip, hand dynamometer 
Weight, fall 

Motor eoordinartioTi, six tests, spring 

Numb er of activities, total, paicnts’ report, spring 

Total 

Average 

Standard deviation 


Number 
of rho’s Aver- 
coonpiitcd ages 


letter 


fnll 


3 

14 

2 

9 

14 

7 

6 

14 

6 

14 

3 


97 


337 

293 

23S 

227 

.222 

0S7 

0&3 

-.024 

• 037 

• 076 

• 117 


099 

isa 
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TABLE 1 (Cont’d) 

Eart Correlations of the foiiitecn reading testa and eight measures in 
the catCK0r> "^[ea.slI^es nf Personality Traits and Charnctci istics ” 

Number 
of rho’*! Aver- 

7 Kilts aiitl C/iaKjctuHstus computed ages 


PcTsonnI trails, parents’ reports, spring 5 125 

Reversals, visual perception, letters, digits, tvords, 

mimbeia 14 0(52 

Reversals, anditoiy presentation lettcis, digits, woids, 

niunbcis 14 024 

Pei sonakty rating, llicks, '‘A Pcrsonnlitj Rating Scale foi 

Clilldrcn Six to Nine," parents’ lepurts, spring 5 013 

UiidcMrable bthavioi and traits, parents’ reports, spiing 5 —107 

Neivotistiess index, parents’ reports, spring 1 140 


Totals 6 44 

Avoinge 057 

Standnid deviation ±098 

Eirors, total, nine tests 7 t>24 

Omissions, total, nine tests 9 $33 


Grand total 8 $0 


Aveiagcs of the correlations of the reading tests ^vltll iilionic com¬ 
binations nofl some of the other letter tests were also among the 
highest coiicliiticris found in the study Ten of the 361 coiiela- 
tiono of individual reading tests and individual letter tests \veic 80 
or ovei, 49 weie ,70 to 79 Tlie highest of all was 84, that of 
tlie tcachei’s i\lay judgment of tlic children’s ability to lead and a 
late fall lest of the childien’s ability to give phonic combinations 
Pail C gives the averages of the cot relations of reading -with 
21 mental tests 'I'he entire 225 computed coiielations avetaged 
.369, with a standard deviation of ± 162 The scvcial avciages 
were considciably lowei than those in\’olving leading and letters 
Part Dj foi reading and psvcho-pliysical ineasuics, and Part Ej 
for leading and peisonaliti measuici, show aveiages that weic piac- 
tically zeio In Pait /: the coiielations of leading with eriois and 
omissions have lieen sliow n sepai.itely because tlio figuics for them 
were so high The liighci eoiiclalions with ciiois and omissions 
wcie laigely due, peih.ips, to the fact that most ot the tests used 
for counting errors and omissions -were leading oi reading diagnosis 
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TABLE 2 

Avlrages of Correiations of TniRTy Letter Tests with Orinii MlASUJtrs 

BY Ci\TtGOR.lF3 

Pnit A Intercoireiations of letter tests, 

Number 
of I bo’s Avor- 
cuiiipiitcd nges 

156 

535 
± 16'J 

p£irt J? Averages of computed correlationg of thirty Jotter tests and twenty 


teats in the ciitegory, "Measures of Mental Ability " 

Meniol tests used 

Gntes Rending Diagnosis Tests, XI, 1, Repent nonsense 

syllables, fall 9 S30 

Von Wngenen Heading Readiness Tests, Relations, fall 6 .523 

Hildreth, Griffith, Orleans, Metrrpnlitnii Readiness Test for 

Kindergarten and Grade I, Vocabulary, fnli 6 503 

Gates Reading Diagnosis Tests, Total XV, 1>4, Memory 

span, fall 17 .494 

Vsti Wagenen Reading Readineas I'est, Vocabulnry, fall S 490 

Van Wagenen Rending Readiness Test, Memory span, fall 7 484 

Hildreth, Griffith, Orleans, Metropolitan Readiness lest for 

Kindergarten and Grncic I, total, fall 12 472 

Ship test, Pinirier-Pattcrsun, full 1 1-70 

Hildreth, GrilFith, Orleans, Metropolitan Readiness Teat for 

Kindergarten and Grade I, niiinberB, fall 11 470 

Do, Drawing man, fall 6 455 

Van Wagenen Reading Readiness Test, Information, fall 3 450 

Hildreth, Griffith, Orleans, Metropolitan Readiness Test for 

Kindergarten and Grade I, Information, fnll 4 388 

Hcaly Picture Completion Test, II, fall 1 330 

Hildreth, Griffith Orleans, Metropolitan Readiness Test for 

Kindergarten and Grade I, Sentences, fall 2 330 

Mare rnd Foal, Hcaly-Fernald, time, fall 12 322 

Vocabulary, spring 15 305 

Mare and Foal, errors, fall 4 185 

Segiim form board, time, fall 13 ,175 


Total 18 

Average 

Standard deviaton 

Mental Age, Stanford Revision Rinet-Simon, Jan 1, 1934 
Intelligence Quotient, Stanford Revision Binet-Simon, Jan 
1, 1934 


137 

416 
± 163 

30 +59 

30 383 


Names of letter tests shown in Table 1, Part B 
Totiils 30 

Average 

Standard deviation 


Total 


20 


T Wji 

" crc.Br: whhb bbbmm.kc 


4l 

J’^rt 6' Ave.agcs of ^ 

_ tests .nu, n.oc 

--- I'liysi cal meamties ’ 

Number Aver- 
of rhos ajjes 


^lyc ho-physual mcnsuies 


10 

3 

18 


21 

20 


442 
363 
23 5 
182 
124 
063 
-090 
• HO 

— 220 


Gate, lUacl.ng ~ ___ 

vceab.,;;;r 

Jp^nr est, 

Chronologic.il age 
Perception, e^iiosiirc of ,5 ^ i 
Developmental intlejc fbslv^^a, 

Steadiness, hole nppa. Parents’ reports 

Motor coord,nano'n! hatlcry of oh 

sP niiK ^ ol'scrvations and lesia. 

AvornRc ^ 

_StiT^dnrci deviation 

,, , C'lMlll.o Siv Sc»l= fa, 

r'n.l..,aal,la [,cl,.v,„r ,,',■■-« 

.'ll".. .a„ar,., 

Total “ 

Average ^ 

Standard (Itviiinnn 

Errors, total, nme icms 
O mission,, total, mne ,csts 

I otal 


8 

20 

20 


141 

.098 

062 

048 
— 081 

— 090 


OSO 
; 169 

565 

550 


•l'‘- IW .nla,aonc-l,,t,„„s „f fl.c 'lc,tc'7777'l'''‘''' 

5 vlii]c linvfi than lint .i, , ^ average, 535 

■J'he Ictic, rests weie veiv \Mr,C(T'''ir*’' "’il”'^^'S'vc’ 

as puusal ..f then dcscr,p„„ns 
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m Tnble I, Pint Bj cleailv inciicateb. One would not have ex¬ 
pected liigli conelations between, say, memory span lor letters and 
recognition of letter sounds. The coirclation actually found was 
.11 On the other hand, self-correlation of fall and spring tests of 
phonic combinations was 74. 

Part B of Table 2 gives the avciages of the correlations of letter 
tests with 20 mental tests and at the bottom of the list, the avci age 
of 30 correlations of letter tests with Stairfoid-I3iiict mentnl age 
and 30 coi relations of letter tests with Stanford-Binet intelligence 
quotient. The average of the 137 correlations was .416. The 
.iveiages for tire conelations of the letter tests with mental age 
and intelligence quotient were .459 and 383, lespectively The 
highest single correUition was 75, between mental age and alnhlv 
to eivc letter sounds, the latter test having been given by means of 
vibunl presentation of tire small letter forms 'Tins test required 
both ability to lecognixe small letter forms and knowledge of then 
sounds. On the whole Part li indicates only very modenitc reln- 
trorisliips between the abilities measured by letter tests and tlrosc 
mca’iuied bv mental tests 

Part C gives the averages of tlie correlations of the various letter 
tests with nine psyclro-physical mensuies. The 87 conclntions .rvei- 
nged .147 and gave a standard deviation of ±.216 There were 
but two coefficients above .5D, namely 66 for the correlation of 
the number of letters of the alphabet written and the time taken 
to write them, and 54 for the correlation of a score for ii cotnhitra- 
tion of letter tests and the time taken to write letteis, which was 
one of the tests included in the combination. These coefficients 
Would be high necessarily because of the great extent of identity in 
the responses compared The great variabilrty and low coefficients 
of the othei correlations indicate few, jf anv, significant relation¬ 
ships between Icttei abilities and the psveho-physical measure*, used 

Part D gives the averages of the correlations foi Icttei tests with 
eight personality measures Eiiois and omissions have been shown 
separately, bec.nuse they pioduccd considerably highei coefficient-, 
than the other personality measures, avoiaging 565 and 550, ic- 
spectivclv The coefficients for the other tests were practically 
zero The 65 coefficients gave an average of 05, standard deviation 
±.169. 

Table 3 piesents, bv categniios, tlie averages of the cojrel.ntion® 
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VORREI Al lONS OP "Ttur-,_ 

-Mn„t,.rs;Z' c“'S“ °™»« 


Number 

of rho3 


Aveingo 

Slnrufard doviaiion 


Aver¬ 

ages 


?;saH='s~ 2w,;-s‘ -■-. 

^unt.?'„rs!;ir,’--x 

;;«rc.p„„„, ' s;"’’ .pn,;'’""® 

ClironoIoRicnl ngg ‘"■'Smnl “ 

GrM.!’°.'aml "ijn^nmamarar... aj.r.„s 

'Vcifilit, fall 

... .. 


Tosi, Bpriiig 


21 

20 

21 


te'its, 


440 

259 

.198 

164 

ISO 

153 

135 

116 

.108 

074 

056 

055 

032 


A vor.igc 
Stniulnid (Icn 


16 


010 
— 120 
— 122 


liion 


142 


096 

217 


N';r,;;'„:"'',’;„i’";"",':' 


2 

21 


21 


2S0 

.230 

II 7 

07-1 


TofnI 

Aver.igc 

Slancinrd dcvi.mo,, 

Errors, tot.al nine tesis 
Pnnssiona .j^otal nine rests 


TO 

10 

6 

lU 


8 


071 
•0S7 
• 073 
103 


82 


046 
± 205 

603 

•yn< 
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of 21 mental tests with the othci individual tests ami nioasuie<; 
not silrerdy shown ui the previous tables l-'ait J shows tile average 
of the 129 mtercorrelations of the mental tests to he 462, with a 
standard deviation of 189 The aveiagt was not high and the 
variability was large This is wh.it would he expected, liowevcr, 
as a reading of the desciiptive n.imcs of the mental tests shown in 
Part C of Table 1, would indicate great vaiiation in the abilities 
tested. For example, one would haidly expect a high coi relation 
between a vocabulary test and the Goddard form board, the coeffi¬ 
cient for which in this studv was — 11 On the other hand, ceitain 
relationships found were about what one might have expected - foi 
example, the correlation between the Mare and Foal time and 
erroi scoics was, 70> that between mental age and the iMetiopolitan 
sub-test foi luunbcis, .80, and that between the V.in Wagcneii sen¬ 
tence memory span test and the Gates Reading Diagnosis total 
memory span test, .68 

Part li of Table 3 gives the average! of 142 coiielations of mental 
te^ts and 16 psycho-physical measures The average of all together, 
.096, was practically zero, and the standard deviation, 217, was 
very large. Only one coefficient was ovci 50, namely! 59 for 
steadiness and Van Wagenen information. The thice othei com¬ 
puted coefficients involving the steadiness test were with A'Totro- 
poliwn information, .43, with mnnikm, 39, with Metropolitan 
total, 37, with Metropolitan numbcis, 34 These coefficients aie 
not high and are of dubious significance The “findci" device indi¬ 
cated tliat none of the other 17 coefficients of the steadiness test with 
mental measures would probably he as high ns the five that were 
worked out, and so they were not computed It docs not seem 
probable that any iclationships between “steadiness" as tested, and 
other measuicd psychophysical abilities existed which would be par¬ 
ticularly significant No relationships of importance between tlie 
mental tests and the other measures of mental abilities in this group 
were indicated cither by the averages oi by the various sepaiate 
coefficients 

Fart C gives the averages of the coi relations of mental tests witli 
10 persnnalitv mcasuies The 82 coefficients aveinged .046, st.iiul.iicl 
deviation ^ 205 With the exception of the conelations of errors 
with mental tests, .603, no significant iclationships wetc indicated. 
There seemed to be a definite tendency for the more mentally 
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competent children to mnkc fewer enors There did not seem to 
be any marked tendency for the more competent to make fewer 
omissions, as shoAvn by the coefficient of 205 

Table 4 piesents the results for the 16 psycho-physical measures 
used in the study and 10 personality measures. Part A gives the 
average of 55 interconclations of the psycho-physical measures, 
—'.099, standard deviation, ± 230, and the average of 22 intei- 
correlations of ten pcisonality measures, 114, standard deviation 
± 175 One would not expect to find high intercorrelations in 

TABLE 4 

Averages or Comi’utcd Correiations of Sixteen Psycho-Physical Meas- 
URCS WITH Other Tests ano Measures 


Number Aver* 
of rhos Qgea 

Pnrt A Intcrcorrelfltions of sixteen psycho-physica! moniiires 
Names of psycho-pliysical mensurcs shown in Table 3, Part B 

TquI 16 55 

Average —099 

Standard deviation :±.2S0 


Part D Inlercorrelntiona of tea moaeiires of peraonality traits nnd cliarnc- 


teristics. 

Names of pcrsonniiiy measures shown in Table 3, Part C 

Total 10 2Z 

Average 114 

Standard deviation ± 175 


Part C Averages of computed correlations of phycho-physicnl measures 
and personality measures 
Pcrsounlity measures 

Number of children’s bools in home, parents’ reports, spring 2 .265 

Undesirable bch.ivlor and traits, parents' reports, spring 12 164 

Personal Hails, parents' reports, spring 12 158 

Omissions, total, nine tests 2 150 

Personality rating, Hicks, ‘‘A Personality Rating Scale for 

Children Six to Nine," parenis’ reports, spring 12 I49 

Reversals, auditory perception, letters, digits, words, num¬ 
bers 8 139 

Nervousness index, p.Trents' reports, spring 4 115 

Errors, total nine tests 5 082 

Reversals, visual perception, letters, digits, words, numbers 10 059 

Number of magazines and newspapers in home, parents' 

reports, spring 2 035 

Total 10 69 

Average I30 

Standard deviation ± 1S5 
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Cither of these gioiips of tests, since in each the abilities and traits 
measuied ^vere eYtjejnelj' varied aiul special 1 he higliest sepaiate 
intcrcorrelation was .69 for height and weight, a leasonablc figuie. 
The Jiext highest sepaiatc iiilejcoiiclation was —48, which was 
for chronological age and number of activities engaged in by the 
children outside of school, A negative rclatioiiship between age 
and number of play activities has been found by Witty and Lehman 
in their study of oldci childien’s plav, and might well enough 
lie true uf the childicn of this studv All the other inteiconelations 
weio below 48, and most of them wcic between 30 and 00, indi¬ 
cating veiv little if .my sigiiifiCrtiU leUtionslnps between tlic measures 
used. 

Prirt C ot Tabic 4 gives the .iveiages of the eomputed cuiiel-i- 
tions of the psycho-physical measuies with the 10 pei<»onaLity inens- 
uies The aveiage of the 69 couelations, .130, w.is practically 
zero, find the standaid deviation, ±.185, was veiy large Tlie 
highest separate correlation was 51 for weight and pcison.il traits 
The next highest was .49 for number of activities and pcisonality 
rating bv Hick’s scale Giip gave .a coiichitlon of 45 witli iindesii- 
able behavior iind tiaits. It also coirehitcd 43 witli auditoiy 
icversals. Peiseveintion gave a coiielation of 43 with number of 
children's books, in the home All the otiici computed cocfTicicnCs 
wcie still lowei, most of them veiv low It seems that no significant 
lehitionslups weic indicated between the psycho-plivsicnl and pci 
sonality measures used 

Tabic 5 shows, foi convenient compaiison, the various nvci.Tges by 

TABLE s 

Comparison of Averagfs of the Correlations by CATLcomrs 

Psycho- Person- 

_ Reading L etters Mental Physical nlity 

Reading 52 37 

Letters 52 ,+2* 

Mental ,37 42 

Psycho-Physical 10 15 .10 

Personality 06 05 05 

*Stanfoid Binet mental age and jcitelligeiice, quotient coiicUlioiis svcic 
not included ,n this aveiage They averaged 16 and ,38 re-iiJcctively, with 
letter? See Table 2, Part D. i j) 

mental .igc and intelligence quotient averaged 51 imd 
133, Tuspcctiv ely, with the 1+ reading tests Sre Table 1, Pait C 


10 

06 

,15 

05 

10 

.05 

13 

13 
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c.ittKi’iics Of all the intRsuies used, leading and Icttcu seemed 
to have been most closidv lelatecl Mental abilities showed some 
relatinnship to both leading and letters None of tlie othci gioups 
indicated sigiidK<int iclationships 

11 P/tini\L COURKIAIIONS 

The (lucstion logic.illv arises as to the pait that mental ability 
may have played in the rel.itionshijis found between abilities with 
Ictteis and leading ability These lelationsliips weie investigated 
by extending the study the next year to two othei first grades and 
to a gioup of 56 five-\eai-old kindeigaiten cbiUlien, and appl}’iag 
the formula foi paitialing out, scpaintely, the effects of mental age 
and Intelligence niiotjcnt Table 6 gives tliese lesults for rlic 
kindeigaiten group. 

TAHLti fi 

Partial Correiatious ultvvlen Ri'Anmo and F^ritrr Measures with 

STANIORD-BINIT MpNTAL ACfE AND INTELLIOINCC QUOTIENT CONSTANT; TOR 

Five Ypar Oid KiNorROARTEM Children 


G. P R •Spring 
2nd ordet eoDelauans 



1st order 

MA 

IQ 


LcUer tests 

corrclntlone 

constant 

constant 

N 

Naming mnnll letters, fell 

79 

728 

76S 

48 

Naming email letters, spring 
Writing email letters, spring 

79 

738 

7fi4 

48 

70 

712 

689 

48 

Naming capital letters, fall 

fid 

SfiO 

fil3 

4fi 

Naming capital Icttcis, spring 

.49 

.373 

417 

48 

Writing capital letteis, spring 

fi3 

539 

.581 

48 


•Gatea Prnnnry Reading Tests, Type 1, word rccognliion 


In this gioup of kindeigaiten childicn the coiielations between 
leading abilities as measuied by vvoid lecogiution tests, and abilities 
to name and write small letlets, remained iclativclv' high with 
either mental age or intelligence quotient paitialed out Tlie paitial 
coi relations between reading and capital letters, howcyei, were not 
neatly as high as those for small letters The use of lowci case type 
m the leading tests piobably explains why those letters wore sn 
much more closely iclatod to leading than weie the capital letters, 
whicli did not appeal in the leading tests used 

Tabic 7 foi tile fivc-yeai-old kindeigaiten pupils gives a compari¬ 
son of coiiolations between leading and tlnce-letter tests with six 
otliei measures paitialed out, and indicates that mental age and 
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TABLJi 7 

Partial Correlations between Gates Primary Rfadino Tests, Tm'f 1, 
Word Rccoonition, and Two Lc-rrrR Tests with Various Otiiir 
Measured Abilities Held Constant, Five Yi ar Oi d 
Kinderoarteh Children 


G P R ’spring 
with naming small 
letters, spring 

N =48 

First order 79 

G, P R *fnll 
Recognizing 
T\ords seen, (oil 
N = 4G 

49 

G V R *(011 
Naming small 
letters, spring 

N =46 

Other incasuret held constant 




Vocsbiiiary 

788 

513 

709 

Sequin formboard 

778 

.52+ 

719 

Mare and foal, tune 

786 

515 

706 

MnniLin 

792 

520 

716 

Chronological age 

803 

4+9 

708 

Stanford-B inet mental age 

738 

.431 

607 

Stnnford-Binet intelligence 




quotient 

.764 

514 

688 

Weight 

768 

478 

717 


*GBtefi Frimary Reading Tests, Type 1, word recognition 


mtellieence quotient hnd no moie eftcct upon the relationship be¬ 
tween letter abilities and reading, than did wetche, chronologicnl 
age, vocabulary, or the three measures of mental ability named in the 
table 

Table 8 shows chat m Grade I the relationship between abilities 


TABLE 8 

Partial Correlations between Reading and Letter Measures with Mlntal 
A r.E AND Ihtbli.iopnce Quotient Constant, 83 Grade One Pupils 


G P. R *sprinB 

Type I, Type 3, 

Word recagiiitloii Fnragrnph rending 

1st M A IQ 1st M A IQ 


Naming capital letters 
Naming small letters 
Giving phonit, combina¬ 
tions 

Giving letter sounds 
Recognizing sounded 
letters 

Writing words 
Mental age 
Intelligence quotient 


I'der constant constant 


26 

Ill 

.181 

46 

,365 

408 

.60 

584 

.622 

49 

.435 

.449 

49 

449 

+72 

51 

,42 

.42 

+27 

473 


order constant constant 


42 

290 

,366 

51 

.416 

466 

.55 

531 

560 

36 

.280 

306 

33 

26+ 

295 

H 

,+6 

.38 

.335 

398 


■Gates Primary Reading Tests 
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With small Ictteis and reading woids seems to have been less signifi¬ 
cant tlian in the kindeigaitcn, while abilities with phonic combina¬ 
tions were quite significant Foi that iclationship there was no 
effect from paitmling out AiA and IQ as shown in the table by the 
comparative correlations for phonic combinations with the two lead¬ 
ing tests. The first oidcr couelation between word lecognition and 
plionic combinations was .60, with mental age constant it became 
584, and ^vlth intelligence quotient constant, .622 The fiist order 
coirchitinn between paiagiaph reading and phonic combinations was 
55, with mental age constant it became 531, and with intelligence 
(luuLicnt constant, 560 

C Interpretation 

1. Ty(>e of School 

In inteipieting the findings of the study the character of the 
school cxpciienccs which weic piovltlcd the pupils studied must be 
understood In a broad sense the school provided informal and vital 
child-life situations, in which the growth of each pupil in all respects 
was the center of interest The teachers’ eftoits were diiected in the 
main to piovicling iich and wholesome expciiences and guiding the 
children in then activities. 

In the field of leadme. emphasis was given piimarily to mteiests 
in 01 realization, of needs fui leading. With that established, help 
was given the pupils in tlic mechanics of reading in ways that might 
well be clesciibed as "functional.” Foi example, names were placed 
on lockeis, pinned on clothing, and put elsewhere if they helped the 
children Notices were punted on the blackboaid. Letters to 
absent classmates, tcachcis, or others were written. In the same 
sense the teacheis helped children to leain and use letter forms and 
sounds. For example, in a situation in which childien weie tiying 
to lead, attention would be called to letters that would help them 
read the word, such as the fiist lettei sound oi some other helpful 
clue. No formal dulls on letteis, sounds, or words unrelated to 
reading needs, howevei, were given (1-2) 

2 Causal Relationships 

In this soit of informal functional learning, the analysis of the 
extensive testing cairied on with sevcial groups ovci a period of 
three yearb, has indicated that paiticularly close relationships obtained 
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between skill in leading and ceitain other abilities with letter lorms 
and snunds. No other abilities oi traih showed anything like this 
close relntionshjp It is believed that abilities with letteis were 
ciiusal in ability to read tor the^c cluldicn Othci evidence besides 
the relatively high coriclations suppoit tins belief. Tabic 9 com- 

TABLE 9 

C’OR1tEr,aTIO\S BcTlVtBN REAOISG AND USThR XSSTS IN TvVO faPCOND GRADES 

Gates Primary Reading Tests_ 

’ Type 1 Type 3 

Word Type 2 Paragraph 

recognition Sentence reading 


Grade group 

X 

D3+ 

X 

D34 

X 

D3+ 

KniiiiJig small letters 

.37 

7+ 

42 

,7+ 

+2 

.69 

Phonic coniliLiintions 

49 

6+ 

72 

S9 

.60 

89 

Ciiong letter «oiinils 

S2 

7+ 

SO 

£0 

4-2 

53 


pnrcsi the corielatioiis between ceitain letter and leading tests in two 
second grades The Z)34 gioup was taught by the teacher who had 
had the children in Giadc 1, which was the ^loup studied the first 
I’cni, In both years she made particular eftort to use functional 
methods in helping children mastci the mechames of leading TJic 
conclntions sliown for liei second giade wcie iiniikedly higher tlian 
those in the other group, and may well have been due lo the more 
eftectivc way hci pupils had leaincd to use letters in their reading. 
Bv the end of the second year rhis gioup Jiad been given 14 reading 
tests and two tests m phoruc ability The aveiage of the 28 cor¬ 
relations between leading and phonic abilities; was 863 and the 
range was from .75 to 93. On objective tests of reading skill this 
group made average scores which showed achievement normal for 
their grade placement 

Other evidence that children naturally tend to Use lettcis m 
beginning reading wns found in observing theii methods in reading 
and trying to read Fust, tests showed that most kindergarten and 
Grade 1 children soinehtnv had learned many Ictteis bcfoie they 
learned woids. Second, in word tests chilJien constantly and witli 
varied means of attack, used letters in an effoit to get the woids 
This was done by frequent audible spelling out of words, by lip 
movement of the letter sounds or names in the words, by lecognizing 
first letters and sometimes othei letters 

Third, one test, the Gates Diagnosis Reading Subtest VIII, 3, 
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afforded a simple statistical analysis pointing to this functional use 
of lettejs In tlie test the pupils were icqimcd to indicate in n 
line of SIX words one word which they had just heaid pionounced by 
the examiner The test is so constiucted that one mcoiiect word 
in each line begins with the same lettei, and another incorrect word 
ends with the same letter as dues the correct woid Two other 
inconcct woids aie either full oi paitial leveisals and the other 
incorrect one has the same configuration as the conect words, but 
IS made up of different letters. The following tabulation of incoriect 
responses given by Grade 1 childien show the particular use 
made of initial and final letters 

Type and number of incoriect responses 
Correct initial Correct final Full Partial Same con- 

Icttcrs lettcis reversals figiirntiun 

174 78 6fi 54 72 

3. AppUcation 

The piactical application of the findings of this study seems to 
be careful guidance of children by teachers in making use of letter 
forms and sounds in mastering the mechanics of leading Such 
help would suicly not be similar in any wav to the once familiar 
practice of dulling children on the alphabet, svlUbles, and phono¬ 
grams, svith little, if any, iclation of such dull to felt needs and 
interests It seems equally piobable that such teaclici guidance 
would likcwis-c I eject t)ic extieine sort of sentence or ivo)(l mctliod 
of learning to lend •which is at piesent found in some scliools, 'rius 
methodology exalts the idea units as the sole approach to learning to 
read and prohibits any analysis of idc.i units into Icttcis, and seems 
to be as fai away fiom the psychological fippioacl! natural to children, 
ns the lettci dull method was 

The functional apptoach might be thought of as a combination of 
the letter and the idea unit methods Such functional approach would 
recognize fiist, that the peiception of ideas in wiitten form is fueled 
bv pciceiving tlie letters whicli make up the word forms Second, 
it would lealizc that childien as young ns kindergaiten pupils, if not 
even yoiingei, giasp that fact witli more practical insight than some 
te.icheis do. The art of good teaching is shown by the skill with 
winch childien aic led fiist, through interest, to secuie and to 
record ideas in wiittcn foim, and second, tlirough guidance, lo 
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"GRATEFULN^ESS” IN CHILDREN AND YOUNG 

PEOPLE*^ 

Depai (mcttl of Psychology, University of Bente 
Franziska 13 vumgartpn-Tramer 


A Introduction 

Experimental paycliology has not so far dealt veiy much with 
the vaiious character traits such as goodness, pitv, sincerity, concern, 
courage, and so on The first cause of this attitude is to be found 
in the difficulty of developing a suitable method of research; thcic 
IS further the complcmentarv action of the fairly usual assertion 
that chaiactei cannot be appioachecl with experimental methods 
nnvhow. We sliould also mention the inhibition felt by so many 
scientists m conncctron with tlic recent thcoiy of the “totjjl per¬ 
sonality” A wrong intcrpictation of this theory has led to the 
idea that the study of the various chniaLtci traits could be neglected 
In certain cases there is an additional factor to be mentioned' a 
number of character tiaits aic said to be very rare and to plav such 
an unimportant pait in social as well as in individual life that it 
docs not appear woith wiiile to study them veiy closely Grateful¬ 
ness IS supposed Co be one of these rare tiaits, as rare as, for instance, 
genius or profound love of mankind The Holy Sciiptuics already 
give us an expression of tins feeling Chust IreaK ten lepeis, but 
onlv one comes back to thank Him, and the Saviour exclaims "fFeie 
ihetc not ten cleansed'^ But wJteie ate the In all languages 

there aie phiascs and pioveibs to expicss the fact that feelings of 
gratitude are lare and not inucli developed, and to show' at the 
same time chat tin’s particular chaiacter tiait has no essential im¬ 
portance in social life. 

Tins, however, is not the real case Anyone who is engaged in 
the treatment of psychological cases ha<? met with those tragic pei- 
sonal conflicts due to the consciousness of some profound obligation 
prompted by giatcfulness This particular feeling of duty, which 
is very marked in certain cliaicictcrs (wlieie one might even speak 
of an allegiance of gratefulness), mav develop into a serious psychic 

•Received in the Editorial Ofhcc on Novembei 30, 1937 
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burden tlie vveiglu of wfifch may pinduce complete psvdijc ujliapse 
or el fceJing of peunanent unhappiness Thus, it happens Quite often 
that marriage is only mnintamed on the giounds of n thankfulness 
which one ot the partners feels he must prove to the other, uhfle 
flt the same time he is, geneially speaking, unliajipy There are otlicr 
cases where clnldren snciifice themselves to their parents, without 
finy consideration for the shaping of their own pcisonal lives, out 
of some misconception of the gratitude they owe to tiiem, a feeling 
which lias been inculcated by their parents or cducatois. Daughteis, 
more especially, icmain spinsters in ordei to look after their paicnts 
as "grateful cljiJdren’' should do, or sons and daughteis lemain 
single after the death of one of their parents because thev consider 
U their duty to prove their giatitudc to the nthei paient This 
often entails the jum of their psychic Ijfe and may also affect that 
of the person they love Psychiati ists can, on the other liancl, observe 
in a number of cases that the feeling which may come up sometime 
after the event of having been ungrateful townids a bonefactoi 
weighi lieavily upon the patient and may, if there is some piedis- 
po&ition towards it, load to a neurosis Thus, the weight ot the 
obligation towards gratefulness may entail serious damages foi tlie 
personal life of the individual, while, on the other hand, lack of 
expected gratitude may lead to disappointment, contempt and even 
hatred of otlier people, and spoil tlie social life of tile individual 

It tlierefore appears necessary to analyse the feeling of giatitudc 
m order to secure a moic precise knowledge of the psychic charac¬ 
teristics of this feeling, its psychological components, and its inode 
of expiession In doing this we have to give special consideiation 
to the genetic development of this feeling and to a senes of ques- 
tions^ such as. Tsgiatitude an innate feeling^ In wh.it cireumbtances 
can one speak of conscious gratitude in children? What arc the 
manifestations of this sentiment in the various stages of life? Does 
It show a specific cuive of development^ Can any cimracterologtcal 
differences be determined? Aic theie any variations due to dif¬ 
ference in sex? Is it a ver\' frequent or, on the contrary, a very 
rjre feeling? Can it be taught? 

With a view to obtaining information on all these points, we 
proceeded to undertake a phenomenological analysis of the feeling 
of gratefulness and, furthei, an enciuiry covering 2000 schoolchiltlien 
aged from 7 to 15 years in the city of IBerne 
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]i Analysis or Gratefulness 

Xlie general public consicleis gjatitudc to be a iccipiocation of 
some kiiulness received and tberefoie mterpiets it in a purelv 
mateual and piactical sense, fiom the angle of the psychologist, 
gratitude may be taken to he a reactive sentiment born in us when 
wc Juive obtained some kindness oi help which we desired This 
feeling is extiemely complex in its nature and we may list the 
following components 

1. Gladness about leceivcd assistance, gift oi kindness—compo¬ 
nent of an egoistic nature ’ 

2. Benevolence cowards the givei, which means a transfer of the 
joy on him who is actually the onginatoi of the assistance The 
phrase "I thank }ou“ is the expression of one’s apprccjation of the 
othei's action. Kant has defined giatitude as being “the worship 
of a person because of the kindness shown to ua.” AVe always thank 
somebody. The action of thanking always in the first place calls 
special attention to the person who helped In othei words, this is 
,i component of a social natuie. 

3 The clesne to rendei the helper a reciprocal scivice The 
joy iijspned by the help received is always mixed with rn immediate 
desiie to reciprocate 'Die wish develops spontaneously to please 
the person who has helped, to give him some joy or some gift 
Whethci this desire is leahsed immediately or only later on depends 
often on the technical possibilities of its icalisatinn Accoidmg to 
popular feeling, thanks should not be “empty,” that is to say, should 
not consist of words only but take some concrete foim This be¬ 
comes particiilailv clear in such phiascs as “eam the thanks” or 
on the contiaiy of such phrases as “thankless job” Phiases of this 
kind aie even moie usual in Geimaii and Ficnch than in English 

This effort to oftei some conciete lecipiocation is an expression 
of that law of social relationship which we know moie specially 
as retaliation {jus tulionm) though it may be not only negative but 
likewise positive The populai phrase in this case would be “tit 
for iat^’ Revenge and gratitude are both cxpiessions of the same 
tendency towaids recipiocation Gratefulness tends to a return in 
a friendly spirit and tberefoie is again a component of a social nature 

4 The feeling of an obligation to lecipiocatc has given rise to 
such woids and phrases as “tn be indebted to someone,” “tribute 
of gratitude,” “to be much obliged,” and so on The feeling of 
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giatitiitle reimins iii certain cases as long as an obligation has not 
been fulfilled, and sometimes even after the effective cxpiession of 
gratefulness thcie remains a iclationslup binding the person who 
received to the peison rv'ho gave. It wiiy be interesting to point 
out that legislation piovidcs for the piescnption of mateiial debts 
and even of moic senous offences, wliile there is never anv lefciencc 
made to a piescnption of the debts of gratitude. It seems that in 
tile case of a psvchic obligation cieatcd by ficely given assistance, 
tlicrc IS no possibility of a limitation m time of psychological repay¬ 
ment Giatitudc IS an eternal obligation and is felt even towards 
the dead La Rochefoucauld iightlv obscivcs that too much haste 
to lepav one's debts of gratitude is, m a way, a sign of ungrateful¬ 
ness Thanks create a icUtionsliip between people and develop their 
feeling of cominiipitv In other woids, gratitude acts as a social 
cohesive and here ngnici we find a stioiig component of a social and 
ethical nature 

It thus appeals that the feeling of giatitude is a complete one 
and based mainly on social and ethical elements. It is the social 
character of gratitude which makes this particular feeling so highly 
creditable to the popular inmd Ungiateful persons are considered 
as thoroughly objectionable 

C GRATUrULNESS, CONSIDliRLD FROM Two AnGIES 

The mere fact that giatitude is a reaction on some scivice, help, 
or donation, makes it necessary to conaidei this charoctei trait fjorn 
two angles, the angle of the (/ivei and that of the receiver, It was 
a serious raetliodological mistake of chaiactcrologj' that submitted 
charactei traits to n one-’sided analj'Sis, and did not realise that the 
niajoiitv of charactei traits are the expression of inter-human rela¬ 
tionships, and must therefore be considered from the point of view 
of both persons conceined We aie staitliig out on a new way and 
have tried to analvse the psychological situation of two persons joined 
in the common experience of "giving help and receiving help ” 

In the situation considered both the person who gives and the 
person who takes are, to a large extent, mnuenced by their impetus 
to ascertain themselves ("Geltungsdrang”), but each in a diflercnt 
manner He who gives, expeiiences through the mcie fact of giving, 
an increase in the consciousness of his power, he is clearly awaic 
of his own supciioritv over the person requesting his assistance and 
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tills IS at-companied bj' a very strong positive feeling of joy In 
accordance with the law of conseivation of pleasure, lie will tend 
to maintiiin ttie memory of such a positive feeling as long as possible 
This fact alone would suffice to explain vv’hj’ creditors usually have 
a bcttci memoiy than debtors. It mav also serve as an explanation 
of tlie desiie to leceive thanks, since gratefulness recalls kindness and 
therefoiR the miglit oi power of the benefactor It is just the 
reverse that happens in the case of the person on whom the kindness 
IS bestowed The necessity to receive assistance makes that person 
conscious of his own we<ikncss and incompetence, an experience 
usuallj' associated witli highly unpleasant feelings Hence, the re¬ 
ceiver usually tends to forget the benefactor and his kindness as 
soon as possible It is not, however, wickedness but rather human 
weakness and the feeling of our infenority which makes us forget 
the help icceived from others This fact is highly impoitant for 
the coirect intcipretation of ungratefulness It is also for these 
reasons that it is necessary to give help in such a wav as not to 
offend tlie personal feelings and pride of the recipient The phiase 
“It is not what you give but how you give that matteis’^ was 
certainly coined by a sensitive recipient 

Moicover, tins diversity in the attitude of the two partners and 
in the sentiment they have of their own position and importance, 
finds an expression in the manner m which each of them tends to 
judge the help or service given or received 

He who gives is apt and ready to value his action very highly 
and often to over-estimate it, while Ins partner tends to belittle it 
Hence the tension between the two partneis with regard to the 
expression of gratefulness The helper unconsciously expects in 
return a service propoitionate to his feelings of self powei arising 
out of the beneficent action, while the indebted peison over-rates 
tJie value of his own icaction since he is influenced by his tendency 
to undei-estimate the benefit received And again, tlic grievance 
felt by the helper when no gratitude is shown is borne of his wounded 
self assertiveness and is sjmonymous with a feeling of a diminution 
of his personality The more self-conscious the helper the inoic he 
will be affected by ungratefulness, the stronger his social feelings 
tlie moic he will suffer from the manifestation of any unsocial action, 
such as ungratefulness 

In the present study we sliall only stress tlie fact that this diversity 
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of the psvcJiologicfiJ cypcdcticc of both ptirtncrs iindci tlic sjime 
circumstances scives to explain a souicc ot other manifcstattoiis of 
gratitude and ingiatiiude, such, foi instance, ns the fact that the 
same peison may on one occasion [>iovc to be giatcful and on fiiiolhcr 
ungiateful The sensitiveness towaids the ^vay in winch the gift 
01 seivrce is ofteretl is often onU' signihcant of the desne to play 
the offended pnitv in older to fiec oneself of tlie obligation of 
gratefulness The phrase mentioned above—"It is not "what one 
gives but how one gives and vho gives that mattcis”—is typical, 
not only in the case of a sensitive iccipient, but also in that of a 
peison who is deteimmcrlly ungrateful 

But often an attitude which we consulei as ungiatefuliicss is only 
due to a false inteipictatioir botli paitneis appreciate the help or 
gift Inconcctly and the significance of giatefulncss or of the absence 
there of it is likewise eironeously intoiprcted by them Complaints 
on account of ungiatefuliiebs theiefoic ongninte fioin iirsiifhcient 
knowledge of the human ehaiacter 

It IS an error of the same kind \\iiich we commit wiicn we tiy 
to deduce anything about the charactei of an individual fiom the 
way in which he expresses oi fails to express lus feelings of gratitude 
We must remind ourselves of the fact that thcjc arc cci tain human 
characters, oi rather chninctci stiuctuics, whoc ingratitude may 
he due to reasons totally diffeient fiom wickedness or a diminution 
of the consciousness of then own huniati value 'I'heic aic people 
who would as gladly and readily give all they have as tliev would 
iCLcive it from others. It mnv sound n paradox but it is preci‘-olv 
thcii social qualities and virtues which aie the cause of then unsocial 
attitude, that is, then ingiatitude The well-known educator and 
Wilier of the cailv nineteenth centuiv, Jean Paul, aptlv iccognized 
this fact and cxpiessed it in the following woids “A man will 
thank all the less for gifts received the leadiCJ he is to make such 
gifts himself, and he who is libeial is seldom giateful" A well- 
kfio^i'ti psychologist, Julius Balmsen, has diawn attention to a fur¬ 
ther type of cliaiactei which, in lii>, ojiinion, i^i not capable of giate- 
fulness: ‘^‘Bcnevolent and M'cak chamcteis forget then obligations 
of thankfulness because they are not capable of being inoie faitlifiil 
towards others than towaids themselves" Wc see therefore tliat 
If would not he correct to considci eveiv ungrateful pci son as wicked. 
On the othei hand, a giateful pcison is not neccssarilv a noble 
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chai.iLtei, since, as has alieadv been observed bv La Rochefoucauld, 
man often tend® to sho^v gratitude in oidei to teceive further kind¬ 
ness In other words, thankfulness may be borne of very material 
reasons and calculation. 

Tims, giatrtude may be due to quite opposed chataccei traits 
Tlii’je IS the thnukfulness of the ‘weak peison to whose advantage 
It IS to remain in connection with the giver; thcic rs, on the other 
hand, the thankfulness of the iroblc and generous person who inter¬ 
prets the assistance as the expression of the social feelings of the giver 
Tlreie is the ungratefulness of the so-called wreked peison who 
considers the assistance aftotded to him as his due, and there is, on 
the other liand, the ungratefulness of the active peison accustomed 
to depend entirely on his own initiative and fiction 

All these facts make it appaient that eveiy case of ingratitude 
must be interpreted separately 

D The Various Tvpes of Gr vtrfulni.sr 

The theoretical analysis of the feeling of giatitude has alie.ulv 
jrroduced certain valuable points of view, but does not give us a 
complete and exhaustive answer to all the questions defined at the 
outset with regard to the forms and developments of the feeling of 
gratitude These replies weie found, on the other hand, thanks to 
cnquines and research work done on children bv three methods 
The first study of tins kind consisted in submitting certain ques¬ 
tions to 1059 school childicn, aged between 7 and 15 ^'ear5 from 
elementary and secondary schools in the City of Berne 'Lhese 
questions had to be answcied nr writing but were framed in such 
a wav that they did not suggest their aim to the children The 
first question was "TFluil n youi gieatest wtih'^’’ The second 
"What zoould you do fai the penoii who giaiiied you this wrsh'^" 
The results of this enquiry may be summarized as follows 
1 J'eibal gialefnluess which manifests itself in such replies as, 
"I should thank him,” "I should show myself grateful,” ”1 should 
aUvavs be giatcful,” and so foitli This kind of giatefulncss is 
equally frequent with children of the various ages (.in a\eiage of 
between 30 and 48 pei cent of the leplies) It is paiticulailv fre¬ 
quent at the age of 15 (729') This veihal giatefulness must be 
interpreted in vaiious wars Small chiklien aic taught to sav "Thank 
you” fot cveivthing tlier get and tliev thcicfoie pioh.rblv only repeat 



60 JOURNAL OF GENETrC PS-iCHOLOGY 

what they have learned, Children of a moie advanced age seem 
CO use this fomi of vcibal gratefulness when they aetuallv do not 
feel any gratitude, fiom this there might therefore be diawn tiic 
hastv conclusion that the frequency of these answers is pioot of 
tlic iricieasing ungiatefulnoss of young people, It should, however, 
be considered that there were many icphcs m whicli a child men¬ 
tioned as Its deepest desire the icstoiation to health of its mothei 
and said: "I should he thankful from the bottom of my hcait and 
for as long as I lived”, thcicfoie, it must be taken that vcibal grate¬ 
fulness js also likely to occur when a child is not able to expicss its 
ttue and deep feelings of gratitude coiiectlv This last interpreta¬ 
tion finds confiijuation in the fact that that paiticulni type of veibal 
giatcfulncss is ficquent in the age of puberty where the child is 
unable to find its own w^ay in its feelings oi to e.^press these feelings 
ndequatclj’ In otlici woid-i, two quite cliftcicnt chninctei types— 
one being com|>lf*tely devoid of sentiment find the other, on the 
contraiy, overu^helmed by it—mav express tlicmselvcs in this form 
of verbal gratefulness 

2 Concrete ffiatefrihiese through which the child wants to give 
nil object m return for the icaHsntioii of its desire In such cases 
the reply would be. “I should give him a book, a pinic bow, a pocket 
knife,” or, where it offers something which seems very vnlimble to 
Inm,—should give itim r. khs,” or the like. Such concrete 
gratefulness may again be of two kinds, 

It may in the first place be onlj’ an e\Lhaiige when, for instance, 
a book is oftered for the skis desired by the cluld, oi a watch for 
the dreamed-of piano. In the case of such c'cchanges it is interesting 
to observe that they aic neaily always finmed from the viewpoint 
of the child' the child gives or offers only what he himself consideis 
to be valuable, such as a teddy bcai—his pet toy—foi the motor 
car he would like to receive, or a piece of chocolate for the Red 
Indian costume and gun Here gratefulness has clefinitclv an ego¬ 
centric character and is measuied by the subjective value attached 
to the object offeiecl to the givei 

In the second place, gratitude may find an expression m t)ie pai- 
ticipation offered in the goods received Foi instance, a cliihl wishes 
to receive a position as an apprentice in a baker's sliup and promises 
that the person who helped him to attain this objective should ic- 
ccive as a token of giatitudc “fresh hiins eveiv morning”, oi the 
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cliild who wants motor cat is ready to take the giver on the tours 
he plans to make with the car once received; ni again, the child 
who wishes foi a cottage is prepared to offer lodgings to the gr.itifier 
of this wish, and so on Material gratitude is most fiequent with 
childien of 8 years (51%) and most rare with childien aged between 
12 and 15 years (only 6%) 

liut even in this tendency to let tlie paitnei have a share in his 
gift 01 kind action there is an cxpiession of the ego-centiical nature 
of the child, since it implies the belief that the donoi derives pleasure 
from the objects dcsiicd by the child itself The answer given by 
a boy aged 8 years and 11 months may be quoted as highly chai- 
actenstic of this attitude 

“I woiul like a racin car best So that I coucl go to Robinson 
Cnisos Hand and to other places I woiul cake him [the donor] 
to Robinson Cnisos iland nnd also to see his fnmcrly 

Hcic the social component is therefore not clcnilv dislinguishcd 
fioin the ego-centiic but, on the contiaiv, closely lelated to the latter 
Fuitheimorc, the child does not considei that the peison who is 
in a position to present him with a cai is likewise in ,i position to 
undeitake a beautiful voyage on Ins own But it is piccisely such 
naive answeis which give us most valuable mfoimation about the 
social chataciei of the feebugs of giatifude It is that type of lenction 
which makes the desire foi a community with the donoi become 
obvious and clearly shows the fact that gratitude is the link 

Fiom the social point of view, replies in which gratitude finds an 
expression in the form of a common enjoyment sliaicd by the donoi 
and the iccipient are most valuable 

3 The third type of gratitude might be called ioiinet/ive giati- 
fiide This term we should like to apply to the tendency to cieate 
a spiiitual relationship with the donor, an instance of this type of 
gratitude is to be found in the reply of a child wilting “I would 
help him and give liim pleasure”—‘‘1 would make myself agreeable 
to hiin”— "I would give him what he wanted liimself’— ‘‘I would 
try to do what he himself would not be able to do”— “I would help 
him in case of need ” Certain icplies, such as “I would like to 
scivc him”— “I would be obedient”— “I would always obev liim,” 
and the like, expiess devotion and submission, whereas leplies, such 
iis would love and honour liiin”— ‘‘I would be his fiiend”— 'T 
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would tmkc imn the best of mv friends,” express the fact that tlio 
child feels liimself an equal of the donoi while receiving the gift 
or help of the latter This is not .i case of abasement through 
assistance, on the contraiy, the assistance or gift is felt to be some¬ 
thing foi which the rectpieiit rs in a position to offer something in 
return (love, faithfulness, fiiendship) Connective giatitude be¬ 
comes more frequent from the 11th yeai and for the giniip aged 12 
It occurs in 60 per cent of all cases. It is the liberation of the child 
fiom the ego-ccntric point of view. In other words, with the glow¬ 
ing mental development of the child which entails the development 
of his social understanding, the feelings of giatitude hnd a superior 
form of expiession However, die fact that a number of childicn 
adopt that paiticulai form of giatcfulncss at the age of only seven 
IB a pioof that genuine sentiments of giatitude may manifest them¬ 
selves even at such n tendei nge. 

It is cimiacteiistic of the social feelings of young people that in 
a number of cases gratitude finds an expiesblon In a feeling of active 
kindness townids liumanitv at laige and not only towruds the donor 
Thus, n girl of 15 wiotc “If I had a cai I would sometimes take 
my friends for a diive If I saw, for instance, old people who wcie 
not able to Wcilk easily I would take them along also I would do 
all the shopping for our neighbours and I would do many otliei 
useful thing* if I had a car” Tliis giutifyiiig social attitude bomc- 
times occurs in quite voung childien, and more especially In girls 
Thus, a little girl of 10 wiote 

‘'Mv gratest wish la to have lota of mimic Then I •vvoud bild 
a hoapitl with a big garden I woud take into my hospital many 
little chlltcn who had mfantyl paralersies, But 1 woud also take 
jr men and gurla. They woud pusli tlie ctiilreu in piams and 
the men who woiid be doklers wand have to cure the chilren,” 

Likewise a little girl of 11 wrote “I would be very grateful to him 
and if he had children and the children weie ill I would heal them ” 
4 A special type of gratitude consists in the tendency of the 
child or youth to reciprocate for the icalisation of his wish by an 
action which would be in some wav helpful for the object or the 
situation desired, or would promote tlieii personal development. 
We might call this type "finatistic" gratefulness. It is usually the 
sequence of a desire connected with the future activities of the child. 
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For instance, a giil of 14 who expiessed the wisli to get a good job 
.It .1 latei stage wtnte "I would always be punctual and honest in 
my work ” A boy of 14 wants to go to high school and promises 
to show his giatitude to his piutector in the following woids “I 
would always try to get good marks ” A girl of 14 declaies: 

“I wish I could become an honest, funk and kind peisoa 
If someone who was fond of me could make me become like 
that I would show m\self thankful and would reward him for all 
his trouble in trying to be very good” 

With 1 expect to the qualitative lelationship between the wish and 
the giatitude, it is to be obseived that with a conciece gift, such 
as clothes, toys, books, a motor cai, wc do not in eveiy case find 
mntenal giatefulness and that, on the other hand, foi the fulfilment 
of wislicb of an abstract natuie, such ns health—the children's or 
thcli paienlit, or the desiie tu go to high school, it is not always a 
connective gratitude which is expiessed On the contrniy, it is 
pieciselv for the fulfilment of wishes deeply looted into the child’s 
soul, sucli as to be ciiied of stammetmg, ot epileptic fits, oi of some 
definite physical pain, that cbildrcn aged betw’een 13 and 15 ycai'. 
frequently manifest veibnl or coiiciete giatefulness, wheieas then 
giatitude takes a higher foim in the case of the realisation of some 
conciete wish, that is, for the gift of some object From this wc 
may infer tlmt the foim taken bv a child’a gratitude lathct depends 
on the individuality of tliat child and that eveiv child hn^i its own 
wav of expressing its thanks, whether in woids, deeds, feelings or 
actions 


E Gratefulness and Character 

Those four kinds of gratitude, thcrcfoic, indicate foui diffeient 
cha/actet types. Moieovcr, we can detect a great number of char* 
acterological difterences in the manifestations of concrete gratefulness 
Theic aie childien who would like to make presents in letuin and 
give things whicli belong to themselves or of which they can dispose 
iinmediatclv—a bangle, a teddv bear, a book, otbeis \iant to give 
<uvav things which they neithei imssess noi can possess at the moment' 
foi instance—“I would give inv heiitagc,” oi “the whole of mv 
foitunc ” The fiist tvpe denotes chilclien who aie more sensible, 
liositi\cancl realistic in then piomises The otheis have more impetus 
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and imagination but me unreliable and their pioiniscs aic only an 
pinptj phra.se 

Another important cliaracteroJogical diftejence appears in the 
manifestations of concietc gratitude, as a token of tlicir gratiuidc 
certain children offer objects, ^yIuIc otbeis want to do something 
Thev want to sesv or knit, read aloud to the donor oi do Ins shop¬ 
ping, and so forth These aie tlie children of n motor tvpe -volio 
want to take an active paic in the fiaming of cv'civ situntioi? and 
always tend to find an outlet for then efficiency ‘VVe might label 
them the "e/?uieiiiy type" while the first group might be called the 
"object type" The efficicncv type again mat appeal undei various 
aspects in one case the donoi Cb the ccntic of interest and aiij- 
activity considered is lo ids benefit the child wants to woik in the 
garden ol the donoi oi help him with hoiisewoifc oi shopping, and 
so on Other children want to be active but not in cunnectiun witii 
the giown-up, the action is related to theii own interests or to those 
ot the object given or piomiscd to them, they intend to look afttu 
the flowers thes' icccivc or to be good pupils when they get to high 
school, and the like Sometimes such piomises sound ratlici egoistic 
since they are manifestations of an impulse to achieve pp/sonol 
siucess ct pleasure, Obviously this attitude is chaiacteiistic of ego¬ 
centric types 

Furthei characteiological diffcicnceb become apparent if we try 
tn establish a ciunntitative anti qualitative lelationsliip between tlie 
four forms of gratitude and then various aspects, on the one liand, 
and the wishes of the child on the other We m.iv distinguish 
between paiswiouious and e\Lessivc gratitude by ascertaining the 
degree of proportionality between the child's thankfulness and the 
importance of the desire (it will be lememhercd that in every case 
It was the gieatest wish of the child which was to be fulfilled) 
Thus, if the child writes that for the car he wants so keenly lie 
would be leady to give the donor something sometime, we might 
con'-ider this to be parsimonious thankfulness, a sign of a calculating 
and very positive natme (or even avaiice) On the contrarj^ if 
a child is ready to "serve his whole life” in exchange for some toj', 
or if the child writes. "I would give him all my kindness if I coulrl," 
this IS an excessive form of thankfulness chaincteristic of an impulsive, 
imaginative, and generous nature 

The method of enquiry which wc have adopted might be open 
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to the criticism that it did in itself provoke the manifestations of 
gratitude Theicforc ^vc applied anothei method in order to ascer¬ 
tain spontaneous feelings of giatitude 530 chiidien, boys and giils, 
aged betAveen 10 and 15 j’cars weie read a story which nmv be 
sunimaiised as follows 

“A rich peasant fell into the water, another one saved him, 
blit m hoisting him out injuied him on the foiehcad with his pole 
The rich peasant took an action against the one who saved him 
on the giounds of this injury What should the Court’s decision 
be?” 

The childien weie to icply to this question accoiding to then 
own ideas As a lesult it was found that only 1+.71 pei cent of 
the childien undcistood that theie was here a patent ungratefulness 
on the pait of the rich peasant and labelled the attitude of the latter 
with the woid ungiatefulness All the other children dcclaied that 
It was unfaiincss Vciy similar results weic achieved in the case 
of 41 apprentices of the Railway Shops in Basle who were asked 
to give a written account of the same story Only 14 5 per cent 
in tins gioup recognized in the situation described an action which 
called for giatitude These lesiilts seem to indicate that children 
and young people aie not clcarh conscious of things for which one 
should feci thankful. Tins alone is a sufficient proof of the necessity 
foi paients, teachers, and educatois to discuss pioblems and situations 
of thankfulness with childien and in so doing to help childien 
towards the immediate expeiience of mutual social obligations and 
relationships. 

On the othei hand, it appears from the enquiiy mentioned above 
that childien possess a stiong tendency towards giatefuliiess provided 
they clcaily understand that a given situation calls for giatefulness 
It woultl almost appear, in view of tlic so fiequent ungratefulness 
of giown-ups which is a cause of general complaint, that this feehng 
was in later years subject to a legiession It is considered that giate- 
fulness IS stionger in children and young people because they arc 
in gieatcr need of assistance and pintcction and tiiat this feeling 
IS theiefoie a manifestation cliaiacteiisCic of a certain age But it 
K also possible that this feeling subsides because it has not developed 
properly 
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F Education and Grati fulness 

What can be done in order to maintain and even strengthen the 
feelings of gratitude? The enquiry which \vc pursued has in itself 
given us many useful hints in this respect In the first pl.ice, it is 
necessary to make the childien familnu with the nature nf giatefulness 
and more especially to explain to them the social nature of this feeling 
So far gratefulness has usually been leprescntccl cither as a fcmti of 
polueness or as an obliffation. Both these repiesentntions tend to 
make giatefulness unpleasant to the child What is, on the contrary, 
necessary is to point to the comuiumty created and strengthened 
through gratefulness and diminished oi even destroyed by ungiate- 
fulness In connection with stones such as the one of the ungrateful 
peasant mentioned above, one should discuss “situations of grate¬ 
fulness’’ and point to the coircct socinl attitude 'The deeper analysis 
of such situations may bring up a consideration of the vaiious types 
of expression of gratefulness and theicbv help towdidfi a better under¬ 
standing of the manifestation of other people's sentiments Particular 
attention should be devoted to the description of the ways and tneons 
loiveirds comintvnty through graiejuiuess Giving and taking should 
be represented as a social fact which creates a closer connection and 
link between human beings 

To ensure the effectiveness of such explanations one should speak 
frankly of all the facts which help towards the absence of grateful¬ 
ness, such as for instance, -wiittcn law which provides foi the punisli- 
ment for the non-payment of even a small debt but makes no pro¬ 
vision for retaliation upon the grossest form of ungratefulness. 
However, this should not be represented as a deficiency in common 
law, blit it should be mentioned that it would have been rather 
shameful if it had been thought necessary to establish a definite 
regulation regaiding such a self-evident attitude. Some niention 
should moreovei he made of the weaknesses of human nature, such 
as vanity, the desire to assert oneself, and so forth, which make 
men tend to underestimate noble actions and arc one of the fundii- 
mental reasons for the so-called “bad mcmoiy” of the debtor It 
should be pointed out that every recipient has the obligation to assist 
his own possibly deficient memory with some adequate measuies. 

Depm bnent of Psychology 
XJmve/stty of Berne 
Solothurn, Sw>izer}/}»d 
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A COMPARATIVE STUDY OF MENTAL DEVELOP- 
MENT IN INFANCY* ^ 

Lenin Inslituie for the Post Graduate Training of Physicians, Kazan, 
USSR, and the Inslituie of Child IVclfare of the 
University of California 


Belle Dubnoff 


The study reported here deals with children from two distinctly 
different milieus in the city of Kazan (Tatar republic, USSR) 
One group was composed of infants from the nurseries or creches 
maintained in connection with manufacturing establishments in dif¬ 
ferent paits of the city. These childien are brought to the creches 
when the mother begins work, and taken home when she finishes. 
Duiing the factory day the children in the cicchcs have a regular, 
carefully observed regime with set times for nourishment, recreation, 
and rest, The younger infants are supplied with a variety of toys, 
which are suspended over their cribs with the puiposc of atimulating 
manipulative play and motoi coordination, at an early age the chil¬ 
dren arc taught to feed themselves and are encouraged m locomotor 
activity and in habits of self care. 

The second group of infants were reared entirely in pnvate homes. 
They were tested at various district public health clinics when 
brought by the mother for a medical examination Clinics were 
selected m different neighborhoods so that the sampling would be 
as nearly comparable as possible to that obscivcd in the cieches. 
The two gioups differ, however, not merely in regime but also m 
tlie fact that while the cieche gioup is comiiosed entirely of workers’ 
children, the home gioup coveis a wider socio-economic spread and 
includes children nf unskilled woikeis, technicians, and white collar 
workers 

As originally proposed by Di Harold E Jones, it was hoped 
tlint It would be possible to follow tliiough the same group of 


'•Accepted for publicHtion by Harold E Jones of the Editorial Boaid, and 
receded in the Editorial Ofhee on December 1, 1937 
‘'This study was rained out at the suggestion and with the help of Dr 
Harold E Jones, Director of the Institute of Child Wefaie The writei is 
also indebted to Dr Nancy Bavlcv for training in test piocediires, and to 
Professor E M Lepsk> of Kazan, foi providing necessary facilities and 
offering valuable advice and guidance 
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chiLdicn, jctcsting them at monthly iiitcivals Aftci -\voildng for 
seve/al months, it was found that this method could not he apiilied 
systematically, due to the difficulty of obtaining the same childien 
every month A compromise method was thciefoie decided upon 
mhcjcbv vvbenevei possible the same child was letested, and in this 
mannei several individual gioivtli curves wcic obtained Many 
subjects, however, weie tested only once 

Altogetlici there wcic 489 subjects of whom 207 weic cliildren 
reared in the erkhes, and 282 were children rcaicd at liome To 
these 489 subjects 936 tests were given in all 

Titr TrST Rituatioi^- 

The subjects weic tested in two experimental situations, detci- 
mined bj' the group to ■which they belonged Tlie cvnrmnei visited 
each creche monthly and tested all the available infants A table 
was set up in the quietest part of the crcche and the test admin¬ 
istered witli the lielp of ii ntirse In the clinics the tests were 
administered in a sepaiatc room with the assistance of the mother. 

During the fiist months the infant was tested lying down in a 
crib At about the fouith month some of the test items weic given 
with the child sitting in the mothei's lap, and fiom five to six months 
of nge all the tests were given to the child sitting up nt the table 
on the mother’s oi nurse’s lap Tlie test used was The Caltfoma 
Fiisi Year Ji'Ieiiial Scale (1). For each case a ^‘basal” was. attained 
(this IS the point at and preceding svlnch the child |iasie<l cveiv 
item), testing was progicssivelv continued until unifmm fniUnn for 
the Intel items ivas registered 

CoMPATuaoN OF Kazan and Calit-ornia Infants 

Tabic I and Figure 1 present a compniison between the total 
Kazan sample and infants tested bv llaylev (2) at the Institute 
of Child Welfare in Berkeley, Cniifoinia The Berkeley sample 
tame fiom homes tending to be slightly above the average of that 
community in socio-economic status 

The Kazan sample shows markedly superior scoies duiing the 
first three months From the fourth to the eighth month the Kazan 
means drop to a point approximately one si’gma highci than the 
Berkeley means In the tenth month the tivo groups arc equivalent 
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_ TABLE I 

CuMULAHVE Point Scores—Means, Medians, Sk.mas, Calieornia Study and 

Kazan Study 


Months No of cases Mean Median SD 



Calif 

Kazan 

Calif 

Kazan 

Cahf 

Kazan 

Cahf 

Kazan 

1 

52 

55 

4 58 

10 98 

4 54 

9 85 

1 50 

3 5 

2 

58 

99 

11 60 

16 17 

11 65 

15 17 

2 13 

3 35 

3 

61 

127 

18 48 

23 12 

IS 14 

23 029 

3 47 

3 86 

4 

58 

123 

28 76 

31 60 

29 07 

30 66 

4 79 

5 27 

S 

58 

116 

38 31 

44 74 

39 00 

45 83 

5 94 

9 41 

6 

57 

105 

48 93 

57 5 

51 00 

59 37 

8 92 

10 88 

7 

52 

82 

60 90 

71 69 

61 50 

72 08 

7 62 

7 29 

S 

56 

66 

70 98 

77 14 

72 25 

76 18 

6 75 

5 03 

9 

53 

51 

78 27 

81 30 

78 50 

81 58 

5 52 

435 

lU 

56 

52 

85 77 

85 38 

86 50 

84 62 

+ 78 

5 08 

11 

52 

19 

91 04 

87 84 

91 75 

88 5 

4 10 

5 06 



FIGURE 1 

Comparison of Russian and American Chicdren, Using the Californis 
Infant Mental Scale 


in score The supeiioiity of the Kaz.in gioup langcs fiom two 
to foul weeks of mental age duiing the fiist nine months 

It should be noted that due to factois in the construction of 
the test, and the shifting nature of the functions measuted at these 
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earlv ages, the staiulaid deviation of the California group show? an 
incieasc from the first to the sixth month, followed by a deciease. 
This 1 ? paralleled by the Kazan group, although the latter manifests 
a sliglitlv higher vanabilitv, caused piobably by the het that the 
age lange represented at each age was slightly greater (ic, it was 
not possible to test the Kdzan children ns close to then montl) 
birthdays as had been done in the case of the California study) 
llcfore attempting an interpretation of the differences found, some 
mention should be made of the apparent cnviionmcntal advantages 
enjoyed by the California cbildren Belonging for the most pan 
to 'mall families, favored with regard to diet, sunlight, and the 
availability of evpert knoudedge, then regime piesents n mm keel 
contrast to that of the children of Kazan Due to the cold winters, 
the Kazan child is Jieavily clothed, and often wrapped jn blankets 
which prevent freedom of movement Except foi about two months 
of the year, he is never exposed to the sunlight. From an eaily age 
the infants are accustomed to the use of pacifiers. When they cry, 
thev are picked up and rocked in tlie aims of the mothci, and very 
often the breast is given m order to quiet the child, without regard 
to feeding schedules. Rickets is prevalent The level of education 
of the paients is very markedly lowei than that of the California 
sample (avciage yeais of schooling of the California group Is 13,4). 

The relatively precocious performance of the Kazan infants, m 
spite of environmental handicaps, suggests an interesting problem in 
natio racial differences. The hypothesis may be offered tliat early 
precocitv is related to an earlier maturity and peihaps a lower average 
intelligence level at maturity. Some support of this can of couise 
be found in phylogenetic comparisons, and also in a few studies 
which suggest, within a given group, a possible negative lelationship 
between children’s scores and later performance, or betvveen chil¬ 
dren’s scores and measures of social or educational status of the 
parents (2, 3) At the piesent time, however, we have no satis¬ 
factory appraisal of the adult intelligence level of the Kazan popula¬ 
tion; It appears necessary to assume some genetic diffeicnces in 
accounting for the present results, but no assumptions can he made 
as to the manifestation of such differences, either m the same or in 
a reversed direction, at the adult level 
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Race and Sex Comparisons within the Russian Group 

Of the 489 subjects, 160 were of Tatar extraction, distributed 
in the creches and homes in about tlic same proportion as the Russian 
children Comparisons were made at the thud and the sixth month, 
but witli no significant diffeicnees appearing, the distributions for 
the two racial groups wcic ncarlj' identical No sex differences 
in cumulative point scores were found in this sample 

Comparison of Children from Home and Creche 
Table 2 presents comparative data foi the home and cicche chil- 


TABLE 2 

CuMuiATivc Point Scores—Means, Midi ins, Sigmas, Creche and Homb 

Chiidrf.n 


Months 

No. of 
Cr&chc 

cases 

Plome 

Mean 

Creche Home 

Median 

Creche Home 

Criclie 

SD. 

Home 

2 5-3.4 

57 

70 

22 28 

23 04 

21 62 

23 1 

3 53 

3 92 

3 5-4 4 

73 

50 

306 

33 00 

3013 

32 50 

4 80 

5 86 

4,5-5 4 

65 

51 

43 00 

48 00 

39 85 

47 75 

9 30 

8 77 

5 5-6 4 

56 

49 

57 30 

58 80 

58 33 

59 77 

11 69 

8 57 

6 5-7 4 

so 

32 

71 48 

70 S3 

71 00 

71 00 

7 27 

7 86 

75-84 

38 

28 

77,54 

78 34 

78 40 

79 00 

5 34 

5 00 

8 5-94 

24 

27 

80 92 

81 22 

81 42 

81 25 

4 46 

4 05 

9 5-104 

27 

25 

84 30 

86 28 

86 2 

86 50 

6 59 

4 56 


dren, showing at nearly every month n slight tendency for the home 
sample to show liigher means The differences arc too small to 
be reliable. In tcims of medians, the two gioups arc closely equiva¬ 
lent after six months. It might be thought that whatcvci environ¬ 
mental advantages arc present in nuiserv schools would also be 
found, at this earlier age, in creches Regime is more regularized 
than in private homes, and wc may infer on the average greater 
attention to the systematic stimulation of general activity as well 
as to the schedule of lest and nourishment One point of some 
interest emeiges in the compaiison of SD’s of the two gioupa In 
view of the greatei socio-economic spread of the home gioup, and 
also the greater diveisity of regimes in this group, it might be ex¬ 
pected that environmental factois, if impoitant in mental develop¬ 
ment duiing the first vear, would be reflected in a higher variability 
of scores for the liome group It is, however, apparent that the 
two samples have closely similar SD’s with no systematic difference 
between them 
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RniwNTIONSHIP OF Earnincis 10 Cui\ruLA( IV c PofN'T ScoRts 

For t)te purpose of this analysis only the home gioup is useil 
Conclations with fathci’s eainings were ma<lc foi three montlis— 
fJie thud, the si\rh, and the tenth For the thud month a coiiclntion 
of 27dr07 was obtained, foi the sixth month a conelation ot 
44dr07, and foi the tenth niontli 44Hr 07. 

These positive correlations deseive some attention, in \’ic\v of 
Favlev’s finding of a negative conelation between test scoic and 
socio-economic status in the enily months ot intancy. It migltt be 
supposed that in tlie Soviet Union the attempted equalization of 
medical caic. and other enviionmental factoisi vvliicli arc of potential 
importance in child development would tend to hold do^vn an\ 
cnvijonmcnta! conclations On the ochci hnnd, it is the imprctssion 
of the M’liter that because of gienter oppoitunities for indivirlual 
{idvancement, income is in the Soviet Union n bcttci nicasuie of 
individual difteiences and of ab!lit 3 ' than m othei countiies It is 
possible that the positive conelation with economic status^ found in 
this sample at a considiirnbly eailiei age than in studies in the United 
States, leBccts not fin cnvirunniciita) iactui in child dcvelopnicnL but 
an efficient selective factor m the economic system, and a paieiU- 
chilJ coitclncion based chiefly on genetic factois in a population of 
veiv wide variability 

Summary 

1, The California Fust Year IMentai Senie was given to 489 
infants, in Kazan, U.SSR Of these cases, 207 wcie fioin creches 
(fartoiy nurseries), and 282 fiora homes In all, 936 tests were 
given The ages ranged fiom one to eleven months 

2 The Kazan sample showed a maiked supciioritv to the Cali¬ 
fornia sample in the eailv months, the differences decreased until 
10 months, when substantiallv the same means weie found for the 
two groups 

3 There is no ditfcicnce between Tatai and Russian Infants 
as measured by tliese tests 

4 No sex differences were found in tins study 

5 There is no tenJency^ for cieche children to obtain higliei 
scoies than those raised at borne, although environmental advantages 
ina 5 be postulated for those in cieclies. 

6 The erkhe and home groups ha\e closely standard deviations 
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in mental test peifoiniance, despite tlie fact that the home groups 
presented a greater divcisity of regimes 

7 In tile home gioup a positive relationship occuis between the 
SC 010 S and family eainings, this is inteipreted in teims of genetic 
lathei tlian piimaiiiy in tcims of environmental factors 
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VICARIOUS TRIAL AND ERROR AT A POINT OF 
CHOICE- I A GENERAL SURVEY OF ITS RELA¬ 
TION TO LEARNING EFFICIENCY* 

Depfijliiieiit of Psychology, Uiiiveisily of Colotado 


Kahl F Muenzcnger 


Numcious expeumenters have repoited that lats at a point of 
choice often hcbitate and alternately face the alleys ahead of them 
For a number of yeais we have lecoided the occuirenccs of such 
hehavioi in nut disci imination cxpeilments- This aiticle will 
piesent some facts regarding the lelation of this choosing behavior 
to learning efficiency Its aim is to ottei a suivey of diverse aspects 
of the pioblem rather than exhaustive studies of specific aspects. 

It was Tolinan who first suggested in 1926 that such choobin^f 
bciiavioi might be lelnted to learning efficiency, Dcsciibing the be 
havioT of white nits in mazes lie said 

"1 have seen at certain sttiftes in tlicir learning very patent 
instances of such hesititciuii at u choice puinl bclvvccn two 
nllcys The rat stops and wiggles its nose fiom side to side 
nnd then fiimlly chooses And I have noted further that in 
such cases he usually chooses the correct one more often than 
when he does not hesitate" (5, p 367) 

Later, in 1932, Tolman devoted a whole chaptei in his Purposive 
Behavior in Antrnah and Ji'Ian to this problem. In his clinractcr- 
iiitic wav he then said. 

“This opens up the possibility of a concrete investigation 
which someone should cairy out The fact of sudden drops In 
the learning ciiivc is of course familiar . But what we are 
seeking, now, is not this mere fact of sudden drops, but 
rather a coi relation between the appeal anca of such drops 
and the appeal ance of just preceding ‘runnings back-and-forth’ 

For if this sort of coirelation could be demonstiated, it would 
be diiect evidence for oui definition of consciousness Will 
someone please try it?" {6, p 216) 


‘Received ID the Editorial Ollice on December 7, 1937, 
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Fiii<il!y, in Ins Pjcsidcnt’s Acldicss in 1937 (7), Tolm.in answeied 
Ins own plea by showing some giaplis denionsti.iting the uniclation 
he had predicted. 

beginning m 1929, we have made systematic^ recoids of the 
choosing behavior of rats in discriniination boves .it the Coloi.ido 
Laboiatorj' Om first published reference to such obseivatioiis ai>- 
peared in 1931 (4, p 204), just aftei the completion of the inaiui- 
hcript of Tolrnnti’s hook containing his urgent pica. In a later 
publication (2, p 89) \vc used the teim “vicaiious trial .ind ei.oi", 
abbieviated J’TK, to denote this bchavioi Here we sh.iU continue 
to use this tcim and its abbreviation. 

Althougli our iccords on I’TE are a In’-pioduct of experiments 
designed foi quite different puiposcs, we have ucciiimihitcd enough 
of them under diftcrciit conditions to use them now as the basis 
for a pieliminaiy quantitative analysis of chc lelationships between 
the fiequcncy of FTE and variations in learning efficiency 

The Experimentm. Situations 

In tlic records taken fium oui expeiiincnt on tunc seiisitivitv the 
apparatus was a y-shaped ditcriinination box (4, p. 197) In one 
situation the dispriminaitda were a tone-filled alley and a rclativelv 
silent one In anothet they were silence foi a right turn, and a 
diffuse sound for a left turn. This situation turned out to he espe¬ 
cially significant as far as an undcr^tand 1 ng of the function of FTE 
IS conceined 

In the lecords taken from our experiments on the function of 
punishment the apparatus was a J-shaped ciiscrimin.ttion box (1, p, 
268) In one situation (3) the rats were shocked foi rvrong re¬ 
sponses, in another for right responses, and in a third they received 
no shock at nil, In these three situations the lats were luingci-food 
motivated, while in the fourth (2), their only motivation was escape 
from shock 

All animals were about seven weeks old at the hegiiininp; of the 

’T want to express my appreciation lo my conscieiUioiis coworkers ivlio 
ha^'e helped to Rather the material on which this report i« based Di 
Evelyn Gentrj, J, Milford Fletchei, Arthur II Hernstone. and Lee R 
Richards 
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experiments 'I'he usual task was 10 tiials per day except for the fiist 
four dajs when they were given only five trials per clay. 

Description of Vicarious Trial and Error Behavior 

Oui criterion for recording VTE behavior in any one trial was a 
facing into one alley before the other one, whether right or wrong, 
was enteied This alternation in facing the two choice alleys is 
accomiilishccl m various wavs by white rats The most common way 
IS for the lat to stop at a mul-point between the alleys and turn 
his head /list towards one and then lowaids the othci alley But he 
may also appioacli the entrance to the alley and oiicnt his whole 
body towards it and then turn and appioach the otlicr alley in a 
similar way If eJectin. sliock is used as punishment lie may stretch 
a large part of his body ovci the electric giid without touching it. 
Sometimes tlie movements may even be more extensive. Aftei facing 
an alley he maj lun back to the staiting point and then lun to the 
ntliei gild 

Reemt-fv we also stnited to keep a record of the distance which 
a rat penetiated into the wiong alley befoie he turned hack. For 
this puiposc we mniked off equal distances by vertical lines on the 
walls of tlie alleys so that this prelimmaiv stage to VTE, if it is 
such, can also be tieated quantitatively 

The Results 

1 The Effect of Sliori aftei the Point of Choice upon the Fie- 
qitency of VTE 'I'hree groups of rats were trained m the J-shapecl 
discrimination box to go to a white stimulus patch, 4 m squaie, and 
avoid the alley with a claik patch One gioup leceived no shock, 
anothei was shocked foi wiong responses, and a thud one was 
shocked foi right respon''es Tlie fiequencies of VTE foi the first 
100 tiials aie given in Table 1 

In gcncial, thcic is a rise in the ficquency of T^TE in the begin¬ 
ning and then a decline foi all lats. But the groups diftci in an 
intcicsting wav The shock gioiips reach their peak soonci than the 
no-shock gioup, and the total ficquencv of J'TE is higlicr for the 
shock gioups than for the no-shock group, These obscivations are 
paialleled by the learning efTiciencics of the gioups The shock 
groups were considerably liettei than the no-shock group If we 
furthei compare the two sliock groups on tlie basis of the first 50 
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TABLE 1 

The Frequencifs of J'TL in a Black-White Discrimination Hadii 
(Collaborators A H Bernstone and L R Richards) 


Trials 

No-shock 

Groups (of 25 rats each) 
Shock-w roiig 

Shock-riglit 

1-10 


109 

109 

20 

71 

351 

105 

30 

75 

129 

145 

40 

75 

3+2 

US 

SO 

116 

133 

132 

60 

8S 

107 

113 

70 

98 

J13 

116 

so 

101 

109 

116 

90 

70 

99 

120 

100 

82 

89 

111 

TotiiU 

86+ 

1183 

1317 

Errors per rat 
Trials to learn 

23 2 

11.3 

17.0 

ihe habit 

1072 

34 8 

45 2 


tiials (during -which they acquiied the habit) wc find that the 
shocTc-wiong group had a VTE frequency of 664 and an euoi total 
of 250, while the corresponding values for the sliock-iiglu ffionp 
weie 636 and 395 respectively, 

Tins inverse leJation seems to he fundamental and can piobably 
be evpiessed in n geneinligej statement as follo\vs' Given the snnic 
discrirninAnda and the same appaiatus, anv condition, such as shock 
after the point of choice, which tends to iiicicasc the fietiucncy of 
FTE also tends to inciease learning efficiency 

It should be noted that after the fiist 50 trials the shock-iight 
gioup has a consistcntlv higher frequency of VTE than the shock- 
wrong gioup This dififcrencc js piobahly due to die continued 
occui rente of shock m the shock-right situation as compared with its 
disappearance in the shock-wrong situation 

2. VTE tn Relation to ihe Masiety of a Habit Adopting ‘'two 
consecutive senes of ten cirorless tiiafs” as a criterion of Icnining 
foi tile three groups just descrlhcd we get the compaiisons piescntcd 
in Table 2. Any ciiteiioii of learning is an arbitiaiv mcasuie. And 
yet this table shows that a specific psychological event seems to coi- 
respond to the cntciion we happened to choose.' TJ»c fiequencies of 
VTE in the two senes immediately preceding the cnteiion and dui- 
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TABLE 2 

VTE Before and After the Criterion or Learning in a Black-White 
Discrimination Habit 

(Collaboi ators■ A TT Bernstone and L R Richards) 


Trials 

N 

□-shock 

Groups (of 25 rats each) 
Shock-wrong 

Shock-right 

First 10 


76 

9+ 

n 

La'it 10 in which 





errors ocenrieH 


103 

13+ 

123 

First 10 without errors 

81 

125 

127 

Second 10 





without errors 


75 

121 

117 

Succeeding 10 





without eriois 



10+ 

109 


The thud and foiiith rows represent the criterion o£ learning Two 
successive senes of ten errorless trials 


mg tlie two scries of the enterion aic lugliei than those further 
removed 

The conclusion suggests itself that the fiequeiicy of VTE Attains 
Its peak during that phase of Jeai 111 ‘ng in which the mastery of the 
iiabit IS established. 

3 VTE in Relnttnn to the Autninatization of a Habit If lats 
learn a black-white disciimination habit in a J-shaped appaiatus the 
fieqncncy of their VTE behavior decreases aftci thev have mastered 
the habit, as shown in Tables 1 and 2 If, howevei, they learn such 
a hahit in a appaiatus, then VTE behavior disappcais 

altogether after they have miistcied the habit, that is, after they liave 
staited to make consistently correct responses The icason for this 
difference seems obvious. In a Y'shaped box the animal can sec 
both stimulus patches while appioaching the point of choice; heie, 
the act of choosing does not neccssaiilv lequire that the lat stop and 
look fiist into one alley and then in the other, as is the case in the 
f-shaped box 

In Table 3 are given the detailed recoids of Rats 1 and 2 which 
learned a black-white discrimination in a Y'shnped box. Shock was 
given foi wrong lesponses. As soon as errois disappoai, that is, as 
soon as the habit is automatized, VTE also tends to disappeai After 
trial 120 there weie no more eiiois and practically no moie VTE’s 
In a tone expeiiment (4) lats weie trained to lespond to auditoiy 
cue's in the same with shock for wtong lesponses. 
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Although the tiainmg peuod was much longci than in the visuaK* 
experiment, no lat made a recoid in which ciiors wcie entiiely 
absent, noi was theie a tendency for VTE to disappcai Rat 3 in 
Table 3 picscnts an example of the continued occunencc of ciiois 
and VTE, Only tlie first part of the lat’s lecoid is given here, the 
cliaractei of the record does not change foi the next 300 tuals. 

We might summaiizc these results as follows In an easy leaining 
situation (wheie cirors quickly disappcai) VTE tends to disappear 
aftei the habit has been masteicd; in a difficult situation (where 
eiiois persist) VTF. seems to peisist inderinitely 

4 Itidivulual Diffeiences, If VTE be consideicd a manifesta¬ 
tion of the “attentmty” of an animal, one may speak of attentive 
and inattentive animals with reference to high and low frequencies 
of VTE 

Rat 6 in Table 3 has the recoid of an "inattentive” int learning 
to respond to auditory cues in a Y"shaped box with shock foi wiong 
icsponses Ncuhei VTE nor coiiect lesponscs attain a high fre¬ 
quency The recoid of Rat 5 is that of an "attentive” rat m the 
same situation. Hcic VTE and learning efficiencv use togethet 

In No 4 of Table 3 we luivc the iccoid of a lat which shifted 
aftei Tiial 150 from a period of "inattentivoness” to one of "atten¬ 
tiveness" with a coi responding transition fiom inefficiency to effi¬ 
ciency In Rat 3 we have a consistently good le.irnei in the same 
dbcumination box 

Whether or not we w.Tnt to call variations in VTE ch.inges in the 
‘'attentiveness” of an animal, the factual relations in these cases aie 
tliese. The highci the frequency of VTE, the gieatei the learning 
efficiency of an animal. 

Similar lelations were obseived in two groups of lats leaining a 
black-wliite discrimination in the j-shaped box with escape from 
shock as the only motivation (2) One group of 12 animals was 
hungiy, the othei group of 13 animals was satiated while running 
through the box, which nevei contained food. The fiequencies of 
VTE and cuors for the two gioups showed the following averages 
per rat per 100 trials (Collaborator. F M Fletcher) 


hungry rat3 
antiaicd rats 


J'TE 
10 5 
19 0 


Erroi s 
19 8 
12 8 
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Here too we liave ti record of the inverse relation between errors and 
VTEj or the direct relation between learning eflicicncy and FTK. 

5 The Relation of VTE to the Discnmuianda. Wiicn wc first 
started to make systematic observations on VTE behavfoi we sup¬ 
posed chat Its cliief function was to enable the animal to compare the 
cues to be discriminated, and that without disciiminable cues present 
in the choice alleys theie would be only a spoiadic occmrcncc of 
J'TE This view turned out to be erroneous. 

In the tone expeiimeiit already referred to (4) 11 rats were 
trained to respond to diffuse stimuli. The source of the sound was 
suspended 1 m above the point of choice and the animals learned 
to turn into the left alley wlien the stimulus was soxinded, and into 
the right alley when theie was silence In the case of all rats T'TE 
occutred and,—what was still more surprising ,—ihae mtf fhe stime 
i elntionship httiveen Jtegne/icy of VTE and Icnininff efficiency ns in 
the case of a visual tliscnniwafiou Rats 3 and 4 in Tabic 3 sveic 
trained with diffuse auditoiy stimuli, n tone and a bu^zei icspec* 
tively. Thcii records show tlie same relation between enois and 
f‘'TE as lats trained with visual stimuli as JiscritnrManJa 

Willie one must admit that the compaiisun of cues is juuhiihly a 
function of VTE in the case of visual stimuli picscnt in the choice 
alleys, it seems possible that VTE also has some othei function, the 
cftect ot which is likewise a facilitation of leainuig Othciwise, 
how could VTE and learning efSciency pnrallel each othei m a 
case where there are no discnminable cues m the choice nlleys^ 

It is puic speculation to suggest that VTE in tins ca^ie has the 
function of aiding the rc-instatement of the aftei-effccts of past 
responses to the discriminanda of the situation And vet, sucli an 
expl.anntion seems plausible if one grants that the nftei-efrect of a 
response detcimines the next jesponse when tlie same situation recurs. 

6 VTE uiul ihc Shot ietnnff of Enti y into the TFioug 4lhy. 
When a rat enteis a wrong alley for the first time he nms to tlic 
end of It before he turns around and letraccs it At later trials he 
often turns around before he has reached the end. The question 
aiiscs- Is there a progicssivc shojtening of the distance which ;s 
traversed in the wrong alley, and is theie a lelation between this 
shortening of the wrong distance and the frequency of VTEl 

For the sake of quantitative rccoids, the walls of the choice alleys 
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in the J-shaped discrimination box weie marked by vertical pencil 
lines so that the distance from the beginning of an alley to various 
points could be read off m fi actions of its total length In the records 
below, in Table 4, a value of 1.0 means the total length of the 
alley, 0 6 means 6/10 of the length, and so on The point on the 
wall just opposite a rat’s nose before he turned around was taken 
as the end point of the distance he penetrated into the alley. Meas¬ 
urements of this sort arc necessarily rather rough The records for 
thiee groups of 25 animals arc given in Table 4 The animals are 

TABLE 4 

Distances Traversed in thf Wrong Allev During Acquisition of a 
Black-White Discrimination 
(Collaborators A H. Bernstone and L R Richards) 


Trials 

No-shock 

Groups (of 25 rata each) 
Shock-wrong 

Shock-right 

l-IO 

1 0 

6 

1 0 

20 

1 0 

+ 

1 0 

30 

8 

.4 

9 

+0 

.6 

2 

1 0 

SO 

,7 

2 

9 

60 

S 

2 

1 0 

70 

6 

3 

1 0 

HO 

6 

3 

1 0 

90 

6 

S 

1 0 

100 

7 

4 

1 0 


The mensurementa arc m teima of the length of on alloy as tho unit 
Each value represents the average per rat per error 10 nnenns penetra¬ 
tion to the end of the wrong alley, 5 means turning around after half the 
alley was traversed, etc. 

the same as those whose frequencies of FTE are given m Table 1. 

In both, the shock-wrong and no-shock groups, thcic is a gradual 
decline of the distance the rats penetrated into the wrong alley. 
The decline is more rapid in the shock-wrong than m the no-shock 
group, so that one might be tempted to assume, comparing Tables 
1 and 4, that theie is an inverse relation between the fiequency of 
VTE and the distance tiaveiscd m the wrong alley. However, this 
would be a false assumption as shown by the recoid of the shock- 
right group Here the rats persisted in penetrating the wiong alley 
to the vciy end, although the frequency of VTE in this group is 
slightly liiglier than that in the shock-wrong group Evidently, VTE 
IS not simply a vestige of the turning aiound in the wrong alley 
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Discussion 

The fncts here piesentcd show a diiCLt lel.itionslup lictwccn f'TE 
ami IcainuiE efficieucv To be bure, all \vc have oIkcivocI is a loit.iin 
paiallehsm The tiequeoc 5 ^ of FTE liscs at the same time that Icain- 
mg eiScfcncj ii^es, ind when the Jiabjt is Icainecl tlieie is a tendency 
for VTE to diminish and even to drop out .iltogcthcr if the situation 
is favorable We have not dcinonstiatcd a causal icl.ition-'h'ii be¬ 
tween (lie two But the assumption is rnthei obvious that t)ic choos¬ 
ing behavior of the lat, the turning of lus head lust this way niicl 
then tliat w.iy, is a means to facilitate learning 

The behavioi displayed hv the aninial is wij' imicli like that of 
trial and enor, that is, like the testing out of the choice possibilities, 
except that it is more icstiicted in scope The two allcvs aie not 
ncluallv entered in succession, but the lat points Ins iiosc m the 
direction of one olley bcfoic he enteis ihc othei one It is this 
aimilnritv wliich has piompted us to call the clioosniE behatnoi 
"vicarious trial and eiroi " 

The alley liimlly enteied is not nlwfljs t)ie collect one ]}ut the 
iccords show—in agicement with Tolman’s icmiuk quotccl above— 
tliat the more ficqucntly VTE occurs, the more ficquently the light 
alley is enteieci (Table 1). it is this iclationship which makes the 
assumption so plausible that VTE is ii means bv whsch Icaining is 
facilitated 

I am tempted to go a step beyond tins assumption. Gianted that 
It is corjcct, we would liave heie n mode of beJiavioi Ij'iiig midway 
between gioss tiial and eiroi behavioi and symbolic thinking. In 
VTE we would have a ludimentaiy tiial and enoi behavioi , Tlie 
animal still ''goes tliiough the motions," but only Co a limited extent 
Behavior appears here as if it weic coiitiacted within a nanowei — 
peihaps a gestuial—sphere tlian in the case of gioss trial and eiior 
And m symbolic behavioi the contraction would be still grcatei one, 
namely, within the organism itself. The behavioristic account of 
thinking would lend theoretical suppoit to such an mteipictation of 
P'l'E as a piimitive level of thinking 

This position is similar to Tolman’s who supposes 

“tlint jij ilte Iiigher animals, and perhaps even in lats, there 
13 an ability to embark not only upon an antual running- 
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back-ancl-fortk but also upon mere aiiiiogates (for such oveit 
behavior), mere beliavior fcmta . Now, such behavior 

feints at running back and forth, as contrasted with actual 
lunnings-back-and-foitU, wc shall define as ideations” (6, 
p 210) 

I do not claim that the meagei data -vvluch are leported in the 
piececling pages fully establish this position, they meiely make it 
‘;ccin plausible They also suggest possible experimental pioceduict- 
which might lead to a demonstiation of the lole of such '‘behavioi 
feints” in leaining and thinking 

Theie is a possibility of still anothei inteipietation of VTE One 
might assume that the difficulty confiontmg the animal at the point 
of choice brings about a state of lestlessness \vhich expresses itself in 
a lunning-back-and-foith Howcyei, if we consider learning to in- 
\olye a steady elect ease of the difficulty at the choice point, it ■would 
be haid to see why theic is a consistent inciease of J’TE until the 
liabit is mastered It is foi this icason llmt such an inteipietation 
docs not seem to be a plausible one 

SUMM ARY 

Fiom mateiial collected foi about eight jcais it has been shown 
that tlic choosing, oi “vicarious tiial and eiioi”, behavioi of rats 
rvhen confionted ivitl) fvvo possible pathways is diiectly lelated to 
learning efficiency 

Undei a condition of shock foi light or wiong icsponses lats 
leaining a black-white discrimination make fcwei ciiors, while at 
the same time then fiequency of “vicarious tiial and eiioi” behavioi 
IS greatei than when they aie not shocked 

“Vicarious tiial and eiioi” behavior reaches its highest fiequency 
about the time when eiiors disappear It then decieases again and 
tends to diop out altogethei when conditions aie suitable, as in a 
Y'shaped discrimination box 

“Vicaiious trial and ciror” behavioi occurs even if the choice 
alleys do not contain any disci iminanda, as in the case of a diffuse 
sound for a left turn and silence foi <i light tuin In such a case 
the fiequency of its occurience seems also diicctlj' iclated to learning 
efficiency 

“Vicarious trial and cnor” behavior is not to be considcicd as a 
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vestige of the tuining .iiound in a wrofig alley A situation is pic- 
sented (shock foi coiract jespoiises) in wliidi the wrong alky is 
persistently entered for its full length and where VTE has a higher 
frequency th.in in other situations (shock for wrong icsponses and 
no shock) in which the distance traveled by the rats into the wrong 
alley is gradually decreased 

These results should be considered tentative since they were ob¬ 
tained as b\-pioducts of expeiiments pci formed for orhci pui poses 
A direct investigation of this problem is now in piogiess in our 
laboratory. 
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THE BEHAVIOR INVENTORIES AND EXAMINATIONS 
OF JAPANESE CHILDREN* 

Dep/irimPiit of Psychology, Hiroshima Univetstiy 


Yoshihide Kudo 


This article aims to present the behavior items obtained from the 
observations and experiments on noimal childien from six months to 
seven years of age The methods of observations and experiments 
were mostly adapted fiom Buhler, Gesell, and the Binet tests revised 
by the writei. The calibiation of age levels is as follows, 4, 5, 6, 9, 
12, and 18 months, 2, 3, 4, 5, and 6 years 

The following is a complete list of behrivjour items of each age 
level • 

TlIP FOURTH MONTH 

(1) A deep colored ball or toy is piesented, and the child looks at the 
object 

(2) Tliu child holds Ins head and shoulders high in the prone position 

(3) The child moves his nitna and legs freely in the prone position 

(4) . The adult plays with the child and then leaves him suddenly The 

child cries nut nr shows displeasure 

(5) . Tuins from side to back and from back to side 

(6) Smiles 

(7) Laughs loiidlv 

(8) The Ex bonds over the child, brings his face close to his, smiles 
and addresses him in a friendly fashion The child vocalires "au nii” 

(9) A toy with handle is placed in the child’s hand and he grasps it in 
palm 

(10) When the child is taken up In the adult’s arms, he holds his head 
erect 

ThD FlFi'H MONTH 

(1) A rattle is placed in the child’s hand, he holds the rattle hrinly and 
moves it about 

(2) The child’s fingers come in contact with rattle The touched object 
IS grasped 

(3) A rattle is moved within reaching distance of the child He grasps 
the object with one hand 

•Received in the Editorial Office on December 24, 1937 
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(4) The Ex puts his hands behind tlie back of the child in the dorsal 
position nnd tries to raise the child up The child raises the upper part of 
his body sJjghtJy 

(5) The child is placed in a horizontal position on his stomach The 
uppei part of the body is laiscd up /lom the undci-sin face so that the 
child IS supported only by liia palms 

{6) After the Ex: plays with the child, he ivalk^ about in the room I'lic 
child pursues visually the moving person 

(7) , By bending elic child’s head on one side, the scene is changed The 
child looks at the changed view interestingly 

(8) White papei is pasted on one cardboard and red paper on the oihci 
The two cardboards are presented one by one, until the child is satisfied 
Measure which is looked at longer 

(9) The expressional movements ui response to the bottle nre clitTereni 
from those in response to the toys 

(10) . The child shows amnhitg and positive expressional movements in 
answer to the Ex’s fiiendiy attitude, and negative expressional inovcmcius 
in answer to the angry attitude 

TKP StXTit ftfONTB 

(1) A tov which the child has been miinipnlatlng is suddenly taken out 
of his hands The child shows positive efforts to keep it 

(2) , A colored toy is brought from the foot of the crib tovvnids the child, 
to catch his eycb, and then moved back .igain The child laiscs up Ins head 
And shoulders Uom under surface 

(3) , The Ex puts his hands behind the child's back in the dorsal position 
and tries to make the chifd sit up The child makes an effort to git up, and 
raises up his head and shoulders 

(4) . Tlic Ex helps the child to tap the table two or three tunes Then 
the child coiuimies to tap the table once or twice without help. 

(5) The child takes up a toy from the table svitli one or both of his 
hands, clutching it with his fingers 

(6) The child grasps a cube with the thumb and fingers 

(7) , The Ex puts a handkerchief on the face of the child in dorsal 
position The child tries to take it away with his hands. 

(8) The child’s responses to the known adult differ from those to 
unknown one 

(9) , The child smiles at the shadow of light 

(10) Sits with support 

(U) Turns from back on to Ins face and back again 

(12) Laughs when some one plays "bo-peep” 
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The ninth month 

(1) The Ex taps on ihe taLile before the child who is lying close to the 
table The child makes similai movements 

(2) When the child accidently drops a toy, he turns his head m the 
cinection in which the toy is diopped and looks about scaichingly 

(3) . The child in the pione position moves foiwartls or backwards or 
sideways, 

(+). While the child is occupying himself with a rattle in one hand, another 
rattle is offered to his other hand Holding one object he grasps another 

(5), The Ex beats two spoons together while the child is vvateliing and 
then gives him the spoons The child attempts to imitate the movements 

(fi). The Ex goes through the movement of cleaning the child's nose with 
El piece of gnu/e The child grasps the Ex's hand and pushes it awny from 
his face 

(7) . When the child sees the familiar peison about five meters from him, 
he calls to the person with votali/nlions of "ah ah” 

(8) The Ex stands hcsidc the child but turns his bnck to him and is 
•ippnrcntly occupied with other things The child attempts to direct the Ex's 
attention to himself by pulling at Ex's clothing niul directing vocalisations at 
Ex 

(9) The Ex stretches out his hnnds sscicomingly and invites the child 
saying, "come on" The child liends towauls the Ex stietclung out Ins hands 

(10) Sits without sufipoit for a few minutes 

(11) Rhythmic movements of the iippei part of body on heniing a march 

(12) The child spontaneously vocalucs various kinds of sounds ns "abba, 
babba, tattn, tittn” 

The rwciFTH month 

(1) The child stands up by holding sometiiing (chair, mother's hand) 

(2) The Ex makes a sudden sound with a whistle and the child looks at 
the Ex in astonishment 

(3) Instiucted to say, "Bye-bye", the child bows. Instiiicted to smile, 
the child docs so 

(4) While the child is watching, the Ex puts a toy in a box and covers 
It with the lid The child takes the lid off and then takes the toy up 

(5) A piece of cake with a string attached is placed out of the child's 
leach .and the string is placed near the child’s hands lie pulls the cake 
toward him by means of the string 

(6) While the child is watching, the Ex takes a doll in his arms and 
sings the doll to sleep Then the doll is handed to the child He imitates the 
movements just demonstrated 

(7) The child brings two cubes into some kinds of coinbination, in 
hoiirontal row, or placing one cube upon another 
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(8) The Ex sciibhles on n sheet of paper with a pencil and then hands 
the pencil to the child The child imitates the movements 

(9> When the child tries to reach Ins favorte toy, the Ex. puts a screen 
between the child and the toy Then the Ex, cliangea tlie position of the toy 
and takes the screen off The child finds the former toy and takes it up 

(10) Tlie child walks when both hands are supported 

(11) The child understands simple commands as "atop", "give me" 

(12) The child voealwes the words, “lui hu" (automobile), "uina uma" 
Cfoocl). 

The eichtpbnth montti 

(1) Walks freely 

(2) , The Ex shows the child how to tap the t.able with two spoons and 
then hands them to him The child imitates the tapping movement 

(3) The E\. rolla a ball toward the child The child rolls it back to the 

£x 

(4) . A pencil nnd a sheet of paper are given to the child He scribbles 
vrithout Ex’s example 

(5) The Ex piles up the cubes while the child is watching nnd then the 
child attempts to imitate the movements 

(6) , The child can eat a bit of food with s spoon 

(7) The child drinks ten from a cup holding it with both hands. 

(8) When distasteful or bitter things to e&t are put in the child’s moutlii 
he spits them out 

(9) . While the child is watching, the Ex. puts his favorite toy in a box 
The box is then taken away and handed to the child after three minutes 
without the toy Tho child looks fop the object in the box 

(10) , A picture without colour is shown and then the same picture with 
colour is shown The child looks at the latter with much more interest than 
the former 

(11) , The child climbs up a low chair or the stairs 

(12) . The child says ten words or more with meaning 

The second year 

(1) . Saying "Wipe your face (or hand)” a handkerchief is given to him 
and then the child is able tn do so 

(2) A picture of famihaL- objects (train, automobile, dog, horse, covx, cat, 
hen etc ) is shown and the child should name at least four objects 

(3) . Three cubes are piled in a tower while ihe child is watching. He 
imitates by piling up two or more cubes in five minutes 

(4) The Ex. asks ‘'Show me your (my) nose, eyes, cars, mouth", and the 
child can point to them successively 

(5) The Ex folds a sheet of paper into two equal parts before tlie child 
The child can do the same with another sheet of paper 
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(6) , The child plays by putting sand or beans in a box and emptying 
the box. 

(7) Candies wrapped in paper are given to him and the child opens 
the paper in order to eat them 

(8) A small dustei or broom is handed to him and the child imitates 
dusting or sweeping 

(9) A pictuie of two dogs, one twite the size of the other, is piesented 
and the chrld compares them and can tell whicli is lugger 

(10) The child walks independently carrying tojs or cups with his hands 

(11) The child says a simple phrase containing two words 

(12) Before the child a vertical line is drawn with pencil on a sheet of 
paper, and then the pencil is handed to the child He copies the line 

The Tumo year 

(1) The photogiaph of the child's family is shown and asked “Where is 
your mama?" “Where are you?'' The child points at it correctly 

(2) At least one button of the jacket is fastened 

(3) The Ex hands n doll to the child and then b Cea-cup, saying "Hello 
Doll! Dunk ten!'' The child bungs the cup to the doll's mouth 

(■V) Ten led caids and ten blue cards mixed together are presented The 
child sorts them into two piles of red nnd blue. 

(5) . Thice objects (doll, bell, car) arc put in thice different draweis or 
boxes while the child is watching Aftei twenty minutes the child is asked 
to take one nf three objects out of the draweis or boxes 

(6) Bcfoic the child, a cioss is consliucted of one long block nnd two short 
blocks The cioss is destioyed nnd then the three blocks are given to the 
child to make the cioss 

(7) Copies a circle one third ccntimetei m diametei 

(8) Two lines, one l/3 cm long the other l/2 cm , and 1/3 cm apart, 
in a hoiizontal position The child is asked to tell which is longer 

(9) The child repeats two digits. (31 for exercise, 5+ niid 2fi for test) 

(10) Names five objects (paper, pencil, chopstick, tea-cup, and scissors) 

(11) Puts on shoes without hooks oi laces, 

(12) A tower of five cubes is shown Then the child is asked to build 
up the tower with five other cubes It is not requiied that he places one on 
another straight, but the towel must not fall down 

The fourth year 

(1) Holding a cup of water the child goes to a place thiee meters away 
nnd back 

(2) The picture of a mischievous hny or girl is shown, and then the 
child 18 asked, “Is it a good boy (gul) oi n bad boy (girl) ?” 

(3) The Ex says to the child, “What must you do when you are 
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sleepyi”’ Then another ijiiestion, “What ought you tio when you are 
hungry?” 

(4) Repents short sentences as follows 

(a) A pretty flower blooin‘>. (For c'yerci'.e) 

{b) An aeroplane is flying ihrtnigh the air 

(t) An automohile has come towards us i apidh 

(5) When the child is watcliing, four objects (doll, bull, car, autoinohlle) 
are put into clilTerent drawers or boxes After twenty iTiiniilcs thu tliilil is 
required to take one of the objects out of the drawers or boxes 

(6) Gives sex, 

(7) Draws a line between the double lines of a cross 

(8) The Ex draxvs a cross with pencil on a slieet o£ pnpci while the 
child IS x\atching and (hen the child copies it 

(9) . Repeats three digits 

(rt) 312 (for exercise) 

{b) 64S 

(e) . 597 

(10) The child is required to draw a htiiiian face with pencil The test 
IS passed if at least the outline of the face, eyes, and mouth arc drawn, 

(11) Washes the fnce independently. 

(12) A sheet of paper Is folded diagonally before the child Then the 
child imitates, folding nnnllier sheet nf papci. 

The Fimi year 

(1) Showing FI funny picture the Ex says' "Itn't it fiinnv?'’ "Whv?” 

(2) The outline of a face drawn on a sheet of paper is placed befoiu 
the child Then he puts the eyes, nose, and mouth in then proper places 

(3) Tlie child is to draw a line in the left figure to indicate how the 
right figures might be arranged in it 

(+) Repeats short sentences as fulluwsi 

(rt) A pretty flower blooms (For exercise), 

(b) Miss Hanako is a very good speaker 

(f) The dog IB eating cake as if he relislics it, 

(5) Gives definitions in terms of use The words are as follows, stove, 
table, horse, and chopsticks 

(6) Names the colors red and yellow 

(7) Copies square 

(8) Compares two weights; 3 and 9 grams 

(9) , Repents four digits 

+132 (For exercise) 

5943 

82d7 

(10) Puts on clothing and shoes 
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(11) Counts four cents 

(12) The child is required to draw a line by the shortest route from the 
left-hand side to the right-hand side of the maze 

The sixth year 

(1) Taps with a pencil at full speed At least 70 taps in one minute 

(2) llie boy throws n ball at a range of one meter, and the girl at a 
range of 9/l0 meter 

(3) Airanges three different squares in the order of size 

(4) If It IS morning, ask "Is it morning or evening?" If it is evening, 
put the question in the reverse form, "Is it evening or morning?" 

(5) A series of pictures, each with one part left out, which is to be 
supplied by the child 

(6) Say “Show me >oiii left hand!” and then "Show me your right ear” 

(7) Copies diamond 

(8) Words with the first letter, "A” ns ’liui' (rain) niul /Is/n (legs) arc 
shown Then the child is required to say the words with the first sjlinbles, 
“Ha” and "Kn” (one word each) 

(9) Reads ten or more letters of the alphabet 

(10) 1 he child is required to draw a man He must dinw the face with 
eyes, nose and mouth, both hands and legs, and the body 

(11) The Ry adds 3 cents to 7 cents and says "How many cents are 
there ?” 

(12) The child can play a kind of backgammon with font rules The 
percentage of children who passed the eYntninntion of each ago level is 
shown in the following tables 

Accotding to 'i'able 1, 4 and 5 of the five months behavior items 
aic difficult and childieii of seven months of age pass them On the 
contiaiy 10 of the six montli items is easy and 83 per cent of children 
pass It befoie si\ montiis of age Six and 11 of the six month items 
are vciy difficult and aie passed at tlie end of seven months of age 
The numbei of childien who pass 6 of the nine montli items incicases 
with age up to the end of seven months nnd then becomes iiiegular 
The reason is that holding nose for cleaning is something to which he 
IS accustomed and also the cliild comes to know its puiposc Eleven 
of the nine month items seems to depend upon the influence of family 

Accoidtng to Table 2, <7 of the twelve month items is c.isy nnd most 
of the children pass it at nine months of age However 6 of twelve 
month’s items is difficult It tnav depend upon his treatment at home 
All tests of eighteen months are easy and all chilHien pass them at 
the end of sixteen months of age 
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TAULE 1 


^RO^t I'lVE MoMfis Jl^o Oms Dw ru 'li n Mo'^ths ‘kMJ rumn 


Age 

Beliav- 

ioi 

jtems 

*5 1-5 30 

C 

6 1-6 30 
U 

7 1-7 30 
IS 

8,J-8 30 9 
9 

1-9 30 
9 

JO 1-10 30 
8 


1 

m 







2 

100 







3 

100 







4 

100 






4 

5 

100 






moiitlis 

6 

100 







7 

100 







8 

100 







9 

100 







10 

100 







L 

67 

S9 

100 





2 

100 

100 

100 





3 

67 

100 

100 





4 

SO 

S9 

100 




S 

5 

84 

89 

100 




montlis 

6 

100 

100 

100 





7 

100 

100 

100 





« 

100 

100 

100 





9 

67 

89 

lOO 





10 

67 

89 

lOO 





1 

33 

S3 

90 

100 




2 

0 

41 

80 

100 




3 

so 

78 

80 

lOO 




4 

SO 

62 

70 

100 




5 

16 

SS 

90 

100 



6 

6 

0 

31 

70 

100 



months 

7 

16 

85 

lOO 

100 




H 

16 

69 

SO 

100 




9 

33 

69 

70 

100 




10 

83 

100 

100 

100 




11 

0 

15 

60 

100 




12 

66 

85 

90 

100 




I 

16 

25 

33 

56 

89 

100 


2 

0 

75 

SO 

100 

100 

100 


3 

0 

1) 

S3 

78 

100 

100 


4 

0 

S3 

70 

78 

100 

mo 


5 

0 

IJ 

27 

56 

79 

100 


6 

33 

75 

SO 

67 

79 

75 


7 

0 

25 

53 

67 

100 

ion 


8 

0 

25 

33 

78 

89 

100 


9 

0 

58 

go 

100 

100 

ion 


10 

16 

33 

70 

100 

100 

100 


11 

0 

25 

53 

67 

89 

101) 


12 

16 

33 

SO 

100 

100 

lOO 

•*5 t means five 

months and one cl 

.»y 
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Si\j 7> and 11 of the two items arc eat^y and they may be used as 
the tests of twenty-one months No 3 of the thiee-yeai items is 
passed by 70 per cent of childicn at the beginning of two yeais of age 
The difficulty of 2 and 10 of the foui veai items depends upon 
fninilv influence. As 5 of five yeais items lequiiesi the passing of four 
problems, the numbei of chilclicn passed is less Nos I, 2, and 3 
of the SIX vcai items aie easy and may be used as the standaid of 
five yeais of age Nos 5, 8, 9, and 12 of the six year items aic 
influenced by famil}' conditions 

Depot tmeut o/ Pjyt/io/o^y 
Tluoshima Univetsu^ 

Hu oslit/uo, Japan 
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MENTAL AND PHYSICAL CHANGES IN OLD AGE'* 

Department of Psychuhijy, PliKnhiina Univeisity 


Yoshihide Kudo 


SuUJ-liUTS 

The subjects were 355 healthy men and women from 70 to 100 
years of age The numbers of each age are given in Table 1 

TABLE 1 


The NrivintRs of Sudjccts 


Age 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

Men 

S 

14 

1+ 

16 

21 

13 

13 

12 

13 

9 

S 

11 

8 

5 

9 

Women 

3 

9 

12 

15 

17 

13 

10 

12 

6 

10 

11 

14 

5 

8 

6 

Total 

3 

23 

26 

31 

38 

26 

23 

24 

19 

19 

16 

25 

13 

13 

15 

Age 

85 

86 

87 

88 

89 

90 

91 

92 

94 

96 

97 

93 

100 



Men 

1 

4 

2 

3 


t 



1 







Women 

8 

4 

2 

1 

2 

1 


t 


1 

1 

1 

1 



Total 

9 

3 

4 

4 

2 

2 


1 

1 

1 

1 

1 

1 




Methods 

Five tests were used strength of gup, late of tapping, peg board, 
lote memoiy of words, and geometiica! consttuction 

1 'I'he sherigtli of g/iifi. 

The Smedlev’s dynamomotet was used Two trials with each 
hand, right and left alteinately, were done As the index of the 
strength the lecoids of two gups of each hand weie averaged 

2 The late of tapping 

The Veedei’s countci was used. The subjects tapped for one 
minute, using eithei right oi left hand. 

3 Tfte peg boat d test 

The subjects inserted small lound pegs one by one into the small 
hole of the board foi one minute with then light hand and then 
with the left hand The lesults were considered in teims of the 
actual numbci of holes filled 

'Received in the Editorial Office on Deceinhei 24, 1937 
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4 The rote memory of wouls 

The tests were the lepioduction of 3-teiin-, 4-teim-, S-terin-^ 
6-term- and 7-term-lists heaul bv the examinee The system of 
scoring memory for words is as follows- each coircct woul conectlv 
placed counts 4j each coircct word misplaced counts 2, oniissmns 
or substitutions count 0 Tlie sum of total scoics is 100. 

5. The geoinetucal cojisti itction 

It consists of 10 items Each item contains a square, a ciicle, a 
triangle, a diamond, or a hexagon and a number of figures whicli, 
wheel put together in tlie proper way, compose the square, the cnclc, 
the triangle, the diamond, or the hexagon The subject is to dinw 
a line in the squaic (the circle, the trinnglc, the diamond, or the 
hexagon) to indicate how the figuies might be ai ranged in it. 

Results 

1 The slteiifflh of (ji ip 

Tables 2 and 3 show the strength of grip m kg of both sexes 


TABLIj. 2 

The Sfrenoth or Gaii' or Mem 


Age 

70 

71 

72 

73 

74 

75 76 77 

78 

79 

60 

Nn. 

S 

14 

14 

16 

21 

13 13 12 

13 

9 

5 

R 

26,0 

28,9 

30,3 

31,2 

29.5 

28,2 28,2 28,6 26,9 

24,1 

22,2 

L 

22,9 

2S,0 

30,9 

29,0 

27,5 

2«,9 27,9 26,9 23,6 

22,3 

23,1 

Age 

81 

82 

83 

84 

85 

86 87 88 

90 

91 

94 

No, 

11 

8 

5 

9 

1 

4 2 3 

1 

1 

1 

R, 

26j3 

27,2 

28,3 

24,9 

23,0 

21,3 27,7 21,7 28,0 

IS,S 

10,5 

L 

25,8 

23,+ 

24,7 

24,4 

22,0 

21,3 26,0 19,8 30,0 

16,0 

10,0 





TABLE 

> 3 






The Strlngth of Grip of Women 




Age 

70 71 

72 

73 

74 

75 

76 77 78 

79 80 

81 

82 

No 

3 9 

12 

15 

17 

13 

10 12 6 

10 11 

14 

5 

R. 

21,6 18,6 

20.+ 

20,3 

16,3 

18,9 

18.5 18,4 17,8 

17,1 17,1 

15,0 

18,9 

T, 

19,0 16,3 

20,2 

18,7 

15.S 

17,2 

18,1 17,7 17.0 

16.3 15,4 

13,4 

18,1 

Age 

83 84 

85 

86 

87 

88 

89 90 92 

96 97 

98 

100 

No. 

8 6 

8 

4 

2 

1 

2 1 1 

2 1 

1 

1 

R. 

16,2 15,2 

15,3 

12,0 

J7,4 

8,5 

16,8 13,0 21,0 

14,4 17,5 

6,5 

12,n 

L 

15,+ 13,7 

13,4 

12,2 

16,3 

7,3 

15,3 9,0 19,5 

14,2 11,5 

4,5 

11,0 
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The decrease of strength with age is not cleaily indicaEed in the 
above tables If the scores aie grouped into classes of five 5 'ear in¬ 
tervals, the decline with age is markedly shown in Tables 4 and 5 


TABLE + 

The Strength of Grip in S Year Intervals 


Age 

70-7+ 

75-79 

80-8+ 

85-89 

90-9+ 

95-100 

Men R 

29,2 

27,2 

25,8 

23,3 

18,0 

— 

Men L 

21,1 

25,5 

2+,3 

22,3 

18,7 

— 

Women R 

19,+ 

18,1 

16,5 

l+,+ 

17,0 

10,1 

Women L 

17,9 

17,3 

15,2 

12,9 

l+,3 

10,3 


TABLE 5 




The 

Mean 

Variation 

OF THE 

SnitNCTII 

OF Grip 



Age 


70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

Men R 


5,4 

+.8 

3,6 

+,+ 

+,7 

4,2 

5,7 

6,3 

4,5 

4,3 

4,8 

Men L 


+.9 

4,6 

4,0 

3,+ 

4,6 

5,6 

5,6 

6,4 

4,7 

6.4 

3,5 

Women 

R 

5,4 

3,6 

3,1 

2,9 

2,9 

2,4 

2,6 

4,1 

2,7 

2,5 

3.2 

Women 

L 

3,5 

2,3 

2,8 

Eg 

3,3 

2,7 

2,1 

2,8 

2,0 

2,7 

3.5 

Age 


81 

82 

83 

8+ 

85 

36 

87 





Men R 


4,6 

+.5 

+,+ 

3,9 

— 

4,9 

2,3 





Men L 


3,7 

5,6 

+,5 

5,6 


4,2 

4,0 





Women 

R 

3,6 

3,2 

3,5 

2,8 

1,7 

3,7 

3,6 





Women 

L 

2,6 

3,5 

3,2 

2,6 

2,3 

4,2 

1,3 






According to Tabic 5, the mean vauation does not vary in any 
constant manner with age It means the subjects tested aie equally 
distributed m the stiength of grip, 

2 The late of topping 

The numbei of taps executed with light and left hands i*; given 
in Tables 6-8 

TABLE 6 

The Number of Taps of Men 


Age 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

No 

5 

12 

13 

14 

18 

It 

10 

9 

11 

6 

4 

7 

4 

R 

2+3 

228 

260 

307 

251 

262 

2+3 

253 

249 

219 

266 

218 

2+2 

L, 

205 

215 

261 

270 

234 

239 

226 

230 

240 

198 

240 

211 

22+ 

Age 

83 

8+ 

85 

86 

87 

88 

89 

90 

91 

9+ 




No 

3 

7 

1 

3 

1 

3 

1 

1 

1 

1 




R 

242 

254 

250 

167 

294 

246 

240 

297 

251 

160 




L 

183 

235 

230 

172 

294 

21+ 

220 

217 

243 

100 
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TAHLE 7 

Tjif NuMnER OF Taps oh Women 



70 

71 

72 

73 

7+ 

75 

76 

77 

78 

79 

80 

81 

82 


2 

9 

10 

10 

13 

11 

11 

3 

S 

9 

9 

12 

3 


212 

250 

244 

230 

219 

230 

212 

239 

22 5 

2-ir. 

231 

222 

J91 

L 

182 

201 

218 

225 

202 

208 

196 

218 

213 

188 

194 

181 

168 


83 

84 

85 

86 

87 

88 

89 

90 

92 

96 

97 

98 


No 

7 

5 

6 

2 

2 

1 

1 

1 

1 

1 

1 

1 


R 

220 

217 

189 

167 

195 

129 

260 

139 

290 

228 

157 

226 


L 

205 

20+ 

194 

137 

17+ 

134 

226 

133 

268 

192 

148 

178 



7'ABLE 8 



The Numder or I’aps 

IN Five 

Year iNTtavALS 


Age 

70-74 

7S-79 

80-84 

85-89 

9U-9 + 

95-mo 

Man R 

258 

245 

24+ 

239 

236 

— 

Men L 

237 

227 

219 

226 

187 

. 

Women R 

231 

232 

202 

isa 

214 

204 

Women L 

206 

206 

190 

173 

201 

104 


If the entire range U divided by five, tbe scores of caUi class 
interval arc as given in Table 8 

According to the table of riumbeis classified into five year intei- 
vals, the declination of the number of taps is clcaily shown. But 
the decrease of the number of taps with age is not bO great as that 
of the strength of grip 

Table 9 shows that there aie no constant variations with age. 

TABLE 9 

Tiic Mean Variation oi thf Rate ui Tapimncj 


Age 


70 

Men R 


31 

Men L 


41 

Women 

R 

IS 

\l’'omcn 

L 

3 


71 72 73 7+ 75 76 
39 38 31 37 +1 71 
34 39 36 44 32 41 
44 33 26 +0 2S 16 
29 22 28 28 28 35 


77 78 79 80 81 82 
3+ 32 49 19 38 32 
2+ 29 44 10 31 42 
2+ 42 25 19 26 35 
24 23 33 31 33 23 


83 84 85 86 87 88 
48 36 — 46 — 44 
60 34 — 10 — JO 
25 36 28 33 16 — 
15 37 40 8 3 — 


3 The peg board test. 

The number of pegs inseited is given in Tables 10-f2 

According to Table 11 the scoies of peg boaid do not fall legu- 
larly with increasing age, but the fall is shown moic cleailv than 
that of tapping. 

The scores grouped into classes of five year intervals are as shown 
in Table 12 
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TABLE 10 


The Numblr of Pels iNbiRTLo Men 


Age 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

No. 

5 

16 

13 

16 

21 

13 

11 

12 

13 

8 


11 

8 

R 

27,8 

27,6 

28,8 

29,0 

26,5 

26,3 

27,5 

27,0 

23,5 

24,7 

27,6 

23,3 

24,9 

L 

26,2 

25,1 

24,4 

25,3 

23,7 

24,2 

24,2 

25,4 

23,6 

20,8 

22,2 

21,7 

22,0 

Age 

33 

84 

85 

S6 

87 

88 

90 

91 

94 





No 

5 

9 



S 









R 

24,0 

33,0 

21,0 

16,3 

22,7 

22,7 

30,0 

26,0 

14,0 





L 

21,6 

20,9 

20,0 

12,0 

20,7 

21,3 

29,0 

24,0 

10,0 









TABLE 

, 11 









Tut NUMDER or Pens Inserted dy 

■ Women 




Age 

70 

71 72 73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

No, 

3 

9 12 IS 

16 

13 

11 

12 

6 

11 

11 

14 

S 

R 

27,3 

28,2 25,5 28,1 

27,1 

26,3 

26,1 

24,9 

24,5 

25,5 

27,0 

22,3 

24,0 

L 

27,3 

25,0 25,2 25,6 

25,1 

25,8 

26,5 

22,2 

22,5 

24.7 

23,8 

22,6 

23,8 

Age 

83 

84 85 86 

87 

88 

89 

mm 






No 

8 

6 8 4 

2 

1 

2 

1 






R 

21.8 


25,5 

17,0 

21,5 

22,0 






L 


25,0 23,8 17,1 

22,5 

16,0 

21,0 

23,0 









TABLE 12 









The ScoRr of Pfg Board in Fivi Year Intervals 



Age 


70-74 75-79 80-84 

85-89 

90-94 







Men R 


27,9 25.8 

24.5 

20,7 

23,3 







Men L 


24,9 23,6 

21,7 

18,5 

21,0 







Women 

R 

27,2 25,5 

24,0 

20,9 

22,0 







Women 

L 

25,6 24,3 

23,1 

20,1 

23,0 













TABLE 

13 









The Ml\n Variation nr 

Pl.O 

BoAHn Scores 




Age 


70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

Rl 

Men R 


3,7 

2,4 

2,2 

2,2 

3,4 

3,2 

5.1 

2,7 

3.6 

3.1 

4,9 

2,9 

Men L 


3,3 

2,7 

2,1 

2,2 

3,2 

2,2 

5,2 

3,2 

3,0 

2,8 

4,2 

1,8 

Women 

R 

1,8 

3,4 

1,2 

3,8 

3,1 

3,3 


4,3 

2,8 

3,0 

3,6 

3,1 

Women 

L 

1,8 

2,4 

3,0 

3,8 

3,9 

3,2 

1,2 

2,1 

1.8 

2,9 

2.6 

2,9 

Age 


82 

83 

84 

85 

36 

87 

88 

89 





Men R 


4,0 

2,4 

3,6 

— 

2,6 

3,6 

4,9 

— 





Men L 


2,6 

2,6 

4,1 

— 

3,3 

3,6 

4,9 

— 





Women 

R 

2,8 

4,7 

2,3 

4,2 

4,2 

1,5 

— 

5,5 





Women 

L 

3,4 

3,9 

3,7 

2,6 

4,2 

1,5 

— 

5,0 
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The constant changes ivjth age caimot be rlomoiistintcd fiom 
Table 13 

4 The loie memoiy vf ivoids. 

The scores and the mean vaiiations arc given in T.ihics 14-16 
TAULTi; U 



The Scores 

Ob Ron 

Mfmory 






70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

SO 

No. 

+ 

U 

10 

10 

17 

10 

10 

9 

6 

8 

3 

Men 

Sture 

+7,S 

44,3 

36,8 

48,0 

38,6 

U.l 

36,3 

42,9 

44,6 

37,6 

46,6 

No 

2 

6 

10 

13 

9 

10 

10 

10 

3 

7 

6 

Rcctre 

42,S 

3S.3 

33,4 

42,0 

38,& 

38,3 

28,3 

33,6 

30,7 

23,3 

28,7 

Age 

81 

S2 

83 

84 

8S 

86 

87 

88 

89 

90 


No 

10 

g 

5 

7 

I 

3 

2 

2 

1 

1 


Men 












Score 

40,? 

44,0 

29,6 

31,2 

28,0 

25,3 

38,0 

41,0 

24,0 

48,0 


No 

U 

5 

7 

4 

7 

4 

2 

1 

1 

1 


Women 












Score 

27,7 

2S,g 

20,3 

34,0 

28,9 

16,0 

39,0 

S0,0 

12,0 

16,0 



TAUT,It IS 

Tub Scokfs in Five Year. iNTtavAi-a 


Age 

70-74 

75-79 

80-84 

85-89 

90-9+ 

Men 

43,1 

40.6 

38.3 

29.7 

48,0 

Woinen 

39,0 

31,6 

27,9 

29,2 

16,0 


TABLE 16 

Tub Mpan Variation or the Rote Memorti Scoaca 


Age 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

Men 

5,5 

8,3 

10,2 

U,2 

6,4 

10,1 

9,4 

12,6 

8,5 

6,8 

7,5 

Women 

12,5 

13,7 

10,6 

12,6 

14,0 

8,4 

9,4 

8,4 

5,8 

6,0 

9.6 

Age 

81 

82 

83 

84 

85 

86 

87 

88 




Men 

10,0 

7,0 

6,9 

10,3 

— 

8,9 

26,0 

23,0 




Women 

10,2 

15,4 

9,3 

13,0 

9,3 

2,0 

2,0 

— 





According to the above tables the men do not show a marked 
decimation of scores up to 82 yems of age, but then show a siitlden 
drop. On the contrary, the woinen do rapidly dcciease up to 80 
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years of age and then show a giadual cleclinatioii The mean 
variation does not exhibit the difference with age 


TAHLE 17 

The Scores of Geometrical Construction 


Women 

Age 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

No 

5 

15 

14 

16 

21 

12 

12 

12 

13 

7 

5 

Men 

SLores 

5,0 

+.7 

6,2 

7,4 

6,1 

6,2 

S,7 

5,8 

4.3 

6,0 

6,2 


No 3 9 12 14 15 13 11 12 6 11 11 

Women 

Scores 4,3 3,7 2,8 +,7 3,2 3,1 2,7 4,3 4,2 4,4 3,2 


Age 

81 

82 

33 

84 

85 

86 

87 

88 

89 

90 

91 

No 

11 

S 

7 

7 

1 

4 

3 

2 

1 

1 

1 

Men 












Scoics 

5.0 

<i,3 

+.5 

4,0 

3,0 

1.2 

4,0 

6,0 

2,0 

4,0 

5.0 

Nn 

13 

5 

8 

6 

S 

4 

2 

1 

2 

1 


Women 











Scoies 

3,6 

1.8 

2,3 

3,2 

2,3 

2,5 

2.5 

6,0 

2.S 

4,0 

-- 

Age 

No 

Men 

92 

94 

1 

96 

97 

98 

100 
















Scoies 

— 

3,0 

— 

— 

— 

— 






No 

1 

_ 

1 

1 

1 

1 






Women 












Scores 

7,0 

— 

i.s 

1,0 

3,0 

0 







TAI3LE 18 

The Scores or Geometrical Construction in Five Year Intervals 


Age 70 74 75-79 SO-84 85-89 90-94 95-100 

Men 5,9 5,6 5,2 3,2 4,0 — 

Women 3,7 3,7 2,8 3,3 5,5 1,8 


TABLE 19 

The Mean Variation or Scores or Geometrical Construction 


Age 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

Men 

1,9 

2,2 

2,4 

2,3 

2,4 

3,3 

2,4 

3,0 

2,3 

2,0 

2,6 

Women 

0,9 

1,8 

2,3 

1.4 

2,2 

2,1 

1,9 

1,6 

1,3 

2,4 

1,5 

Age 

81 

32 

83 

84 

35 

36 

87 

88 




Men 

2,7 

3,0 

2,3 

0,9 

— 

0,8 

2,9 

3,0 




Women 

1,8 

1.7 

2,1 

2,2 

1,5 

1,3 

0,5 
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5. The geometucal constuictiun 

The scores of geometrical coiistuictuin test and the mean vaiiation 
are shown in Tables 17-19. 

The men’s scores decrease very giadually up to the age of 82 and 
then drop suddenly. The decimation of women’s sc<jics is not markod 
up to the age of 80, and is thenceforth rapid 

Conclusions 

1 The subjects were all in good health. So the scores of five 
tests do not clearly show the decrease with age, and when the semes 
are grouped into classes oi five rear intervals the decline appeals, 
However, the subjects over 90 yeais of age often s-how neailv the 
highest scores 

2 Grips need bodily sticngtli, tapping quickness combined 
with strength, and peg insertion dexteiity. The iloclination with 
age IS clear m the case of grip and peg inset tion, and is less so in 
the case of tapping 

3. Memory and construction vhich need higher mentality do 
not show a sudden fall up to the age of 82, and then decicasc 
gradually 

4 In all tests the scoics of 72 oi 73 years of age aie higli, and 
the death rate of all Japanese decreases at the same ages 

5. The individual differences do not cliangc with age Only tiic 
peg board test is higlily exceptional The fact tliat thcic is no indi¬ 
vidual difteience shows that all the subjects ate strong 

6 Men surpass women in grips and constiuction of figures The 
sex differences in tapping and peg inserting are sliglu. Many writers 
say the rote mptnoiy of adult women is superioi to that of adidt 
men, but the present result shows the opposite 

7 The declination with mcieasing age shows almost the same 
tendencies in both sexes. 

Depattment of Fsi'chology 
Huoslihna Ujitveisiiy 
Hiroshim/ij Japan 



The Jounial of Gcuchi Psychology, 1938, 63, 109-148 


THE NEURAL BASIS OF INNATE BEHAVIOR II 
RELATIVE EFFECTS OF PARTIAL DECORTICATION 
IN ADULTHOOD AND INFANCY UPON THE 
MATERNAL BEHAVIOR OF THE 
PRIMIPAROUS RAT*i 


Depfii linciit of Psychology, llmvaul U/iivcrsily 


Fuank A Beach, Jr. 


Purpose 

The present senes of expenments is the second in a sequence of 
related investigations dealing with the function of the brnin m the 
mediation of instinctive behavior In the fiisl paper of the general 
program (1) we reported findings to the effect that a pnmiparous 
rat deprived of cortical tissue approximately 3U days befoie parturi¬ 
tion displ.ij’cd .1 pattern of maternal behavior diBering from that of 
the normal female In the preparation foi parturition (nest-huilding, 
etc.), conduction of partuiition, and care of the litter foi the five days 
following delivery, the corticallv-operated females wcie infeiior to 
normal controls Furtheimorc, the degree of infeiioiity was diiectly 
proportional to the amount of cortical tissue destroyed Locus of 
lesion appeared to be unimpoitant 

The purpose of the picscnt investigation lias been to compaie the 
maternal behavior of rats partially decoiticnted in adulthood with 
that of females subjected to cortical operation in infancy Data for 
the maternal hehavioi of pi imiparoub animals operated upon in 
adulthood were available in the results of our fiist investigation To 
obtain records upon animals npeiated in infancy we have repeated 
the experiments devised for our first study, using as subjects primipai- 
ous rats subjected to coitical opeiations at ages var\'ing from one to 
thirty days. 


’Received in the EciUonal Office on Deceinhcr 29, 1937 

study was siipiinrted liy a grant fiom the Committee on Research 
in Problems of Sex of the N.ition.il Rocarch Council The aiithm ^ishc^i 
to express his Kintitiulc to Dr K S L.ishley foi his advice and encourage¬ 
ment given unsp.aringly throughout the conduction of actual experimentation 
and organization of rcsiilis 
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Findings, oi Oiiim. Tn vr si ic.a iors 

Experimental lltciatuic pertinent to the present pi obletn is limited 
In tlie wiitings of Focistei (2) and of Chcilich (3) me* Iniiiid 
lepoics to die effect that biain injuiir*. oLciuiing in cIiiIiHukkI, .ukI 
infantile hemiplegia, mav he followed by inoie lapid .uul iiinie iic.uK 
complete lecovcrv than similar coiulitioii» .ui''iiig in .idult life 

Lnsidey (6) states that, “jt i.s gciieiall)' ictognived tliat tlic (n]tlof)lc 
for lestitution of function (aftei biain lesions) is somewhat bettei in 
young than in older individuals.” 

Kennarcl (5), stiidying the eftects of lesions to tlie motoi ami pic- 
motor areas of young monkeys, louiul that tlic i.ilc and extent ot 
rccoveiy in very young operates wcie mailcedly siipeiioi to those m 
the adult animal In one of Kcnnaid's. subjects, a 10-d:iv old nifanl, 
one entue hcmispheie was tcinovcd The iccoveiy show n hv this 
ammnl within 24 houis \vas eciual to that shown bv an ailult seveial 
weeks nftci the opciation 

Jacobsen, I'ayloi and Haslciud (4) used the ®amp amm.ds as 
Kcnnard and studied the faculty of imiiicdiiitc lecall ''i'his fuiictcoi, 
appears to he permanently abolished bv lesions riistiictecl to hut 
involving fill of the fiontal as&ociation nieas Tlic pcimnneiue of this 
effect IS chainctcnstic of both infant nnd ndult opciatcs. 

Martin and Rich (7) found that chicks suffciiniJ: complete deccic- 
bration may show scintchmg-in-littei; activity if the opciation la 
performed pnoi to the 10th dav of life Latei opeiations appeal to 
obvmtc this bchnvjoi’s development 

Tsang (8) investigated the ma^.e-leatmng abilities of ints 
liemidccorticaced at 21 duj's ot age. AVhen the perfoimance of such 
animals was compared with that of contiol gioiips subjected to 
partial decortication in adulthood, it was found that lesions of less 
than 10 per cent of the cortex inflicted in adultliood weic folloxicd 
by as much or more loss in the maze habit as destruction of 40 pci 
cent of the coitex in infancy, 

In a subseciuent investigation of the pattein vision of animals de¬ 
prived of the striate cortex in infancy, Tsang (9) fcniiul some evidence 
for a primitive sort of pattern disciiimnation in the infant opei.itcs 

Apparatus, Sudjtcts, Teciiniqui 

1 Appatalus 

In planning the present investigation cvciy cftoit was made to 
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duplicate the technique iind apparatus used in the fust senes of 
expeiiments® The cxpeiimental cage, in ■vvhicli all tests of inatetnal 
beliavioi weie conducted, was three feet squaic with sides one foot 
high The cage was divided in half bv a thin paitition pieiced in 
the center by a small dooiwny which peimittcd tlie animal to pass 
fiom one half to the othei. Tlie cages and paititions used in this 
investigation were constiucted of ply-wood. The cages used in 
Senes I wcie of the same material, but the paititions in those cages 
weie .ihout foui inches wide and consequently constituted .i moie 
effective bai iier to the passage of stimulating noises and odois than 
did the paititions used in the present work. Lids of wire mesh were 
lunged upon each cage. 

The single major depaituie peimittcd in constiucting the cages 
used foi tins investigation was tlir addition of a lelease box to be 
used in the letiieving test. I'licsc boxes weie six by four by three 
inches and weie fastened against the outci wall of tjic cage at the floor 
level. A sliding lid was placed upon each icicasc box and a sliding 
dooi, laised by the expenmentei, opened fiom the box directly into 
the cage. One such icLease box was fastened to each half of the cage. 

One hundied strips of papei towelling one by ten inches weie sus¬ 
pended from the top of the sides of the cage These stiips could be 
detached bv the r.it, and served as nest-building inateiial A food 
dish and watei bottle weic placed in each half of the cage One half 
of the cage was lighted by a IS-watt bulb in a conical metnl shade 
Tliih light could be sluftcj fiom one side of the cage to the other 

2 Expti imenial Anitnals 

Because Senes I and Senes 11 weie conducted in difteient laboia- 
tones, the subjects used weie diawn from two different colonies To 
make possible the accurate evaluation of difteiences in expenmental 
lesults pioduccd by difteiences in the two animal stocks, and bv in- 
voluntaiy .and umecognized changes m experimental technique, all 
tests of maternal behavioi in tlie pieseiit expenmeiit.al senes were 
administeicd to a cnntiol ginup of 23 noimal, piimipaioiis females 

The oiigiiial plan of the investigation was to pcifoim opeiatlons 
upon animals vaiving in age fiom 1 to 30 days Piactical tests soon 
piovcd tliat while very young lats will suivive the suigical sliock 

*Hcre.Tflei the name Senes I will be nsccl to designate oiir first series of 
cxpeiimcnts tlcaliiiK with opeiations in adulthood, and the piesent ini’estigi- 
tion will be icfciicd to ns Scries II 
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attendant upon tlie infliction of laige coitical lesions, it is difficult to 
keep such animals alive, The expeiimental operated group which 
attained matiuitv and cast litters includes a single female opei.tted 
upon at one dav of age, 3 animals opciatcd in the eighth day of life, 
and 50 cases subjected to paitial dccoitication at 30 days of age 

3 Kxfiei uneniid Terhmgue 

Normal coiitiols and coitical opeiates rveie selected hv the split- 
littcr teclinique in oidei to hold as constant as possible the influence 
ot heieditaiy difteiences Opeiations ueie peifoinied with the usual 
aseptic piecautions while the animal was undei a deep anaesthesia 
Aftci thev had spent a few dais in individual hospital cages the 
opeiatccl animals were placed m the same cages with controls 
Naimals and operates weie iriiscd undei identical conditions 

Females weic impicgnatcd at ages vnivmg fiom 90 to 100 days 
Five days before paitiiiition each piegn.inc animal was placed in one 
of the observation cages dcsciibed above 

The following teits of maternal behavior weie conducted : 
a The ohseivation cages weie situated in a daik rnom, and the 
light above one half of tlio cage was shifted fiom side to side in chance 
oidei, Tile 100 stiips of papei tou’ellmg weic suspended from the 
top of the cage sides and tlie animals weie supplied with plenty of 
food and watei daily Duimg the 5-dav pie-paitum period daily 
records were made of the amount of papei detached fiom the walls, 
location, numbei and quality of nests built, and piefercnces foi light 
01 dark half of the cage 

b At the time of paituritioii tlie following data weie noted and 
recoided (a) size of littei, (Z>) pci cent of litter well cleaned of 
fetal membranes, (t) pei cent of litter collected into one gioup, (</) 
pei cent of litter ahve, (r) per cent of litter on tbc dark side of the 
C'TSe. (/) giacle of nest. 

c. "Within 24 Jiouis aftci paituiition the fiist ictricving test was 
administeied In this test the female was placed m the lelense box 
on that lialf of the cage opposite hei nest The young wcie scattered 
about both halves of the cage and the female was allowed to enter 
At intervals aftei the release of the female records were taken with 
respect to the number of young retrieved to the nest, number moved 
elsewhere, and incidental observations upon the activity of the female 
The time intervals used were 30 seconds, 1 minute, 5 minutes, 10 
minutes, 30 tnmutes, 1 lioui, 3 hours, 12 hours, anti 24 hours, fiom 
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the beginning of the rctiicvint; test. Any vnunn left uni cti icv eel .it 
the completion of the 24-hoiii letticvmg test \\cic reiiiiiie<l to tlu- 
mothei by the expeiimcntei 

J A few houis the completion of the first letrievmi: test the 
light wns shifted to the opposite half of the obs(M\.ui(Hi cage 'I'his 
biought the nests and litteis of dm k-piefci iing female-, into the light 
Rccoids were made of movements of ncst and littci dming tlie sucuted- 
ing 24 houis 

e Upon the thiicl day post-paitum a small Ldcctrii. fan was turned 
on the nest The blast was lelativelv gentle and lu mo-t cases did 
not destioy any wcll-constiucted ncst The female wms allowed 24 
lioins in which to move lier young and ncst to a piotectcd position 
/ Upon the -following dav an electric heatci was diu’cted upon 
the nest and litccr The heating element was •lioathetl in .i metal 
cap to leducc the illuminatiun and the heat emitted The hcatci wms 
placed on top of the cage appioximately 4 feet fiom the nest, and 
the intensitv of the heat w’ns such that a pup could not suivivc if left 
in the diiect line of the heatei for the duiation of the 24-hoai test 
The hcatei was left diiccted upon tlie ncst until the female had re¬ 
moved nest and pups to the cool half of the cage, oi until the 24-iiour 
experimental period had expued 

During the fifth dnv post-paitum a second letiieving test was 
given This test Wfia identical with that ndministcicd upon iho hist 
day of the experiment, with the exception of the additional factui of 
nest-destiuction Before the female was allowed to leave the iclcnse 
box, the ncst W'as destroved and the voiing scattcied Uccoicls t.ilceii 
were sundar to those made dunng the fust test, and in nddition note-, 
wcie made rcgaiding tlie lebuiUling of the nest. 

The iigQious nature of some of the tests, and the failiaie upon 
the part of some opeiated females to clean, collect, and caic for new-¬ 
born voting, lesulted m the death of many pups before the conclusion 
of the 5'day experimental series In Scucs I an .inimal tvas diofipcd 
from tlic tests as soon as her entiie litter had perished, even ihovigh 
she had undcigonc only a part of the senes of test situ.ttions In the 
present investigation if an animal’s litter died hcfoie the comple¬ 
tion of all tests, a fostei litter w-as substituted The scoics made hy 
animals with fostei Utters me not inclutlecl in tlie computation of 
averages used to compaie icsults of Seiics I and II, but l.itci we shall 
considei the peiformance of siicli cases. 
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ExphrtmiiNtal Results 

It will be lemembeied that in the oiiginal investigation dealing 
with cortical mechanisms and maternal bchavioi we found a dis¬ 
integration of the normal bchavioi pattern following the infliction of 
cortical lesions Tlie maternal bchavioi of the opeiated animals in 
Senes I lacked the integrated chniactci of that shown bv noimal 
controls The extent of this disnitegiative cftcct of coi tical destruc¬ 
tion appealed to be diicctb' piopoitional to the amount of tissue 
excised We weie unable to find evidence pioving an unequal 
functioning of specific coi tical aieas No paiticiilai aica seemed to be 
essential to the peifoiinance of any oi all of the mateinal lesponses 
tested But with the dcstiuction of given amounts of coi tical 
tissue, legaidless of locus, vanous elements of the total behavint 
pattern diopped out oi appealed in abnoimal foira 

With these pioMous results in mind the data of tlic picsent in¬ 
vestigation wcic inspected to dcteimine the following points* 

(rt) Docs paitial decoitication in infancy inteifcie with the 
pcifoimance of the maternal pattern when it makes its first appcainiice 
111 adult life^ 

{b) If such an intcifcience exists is there anv relationship between 
the total amount of tissue removed and the seventy of effect^ 

(r) If such a iclationship exists how does it cnmpaie in diiection 
and magnitude witlr the effects observed m adult opeiatcs? 

In Older to make this analysis of data the operated animals were 
divided into five subgioups on the basis of the size of lesion involved 
Foi tlie time being we are inteiested only in peicentagc of cortex 
descioycd Locus of lesion, age at the time of operation, and other 
factois aie temporaiily disiegarded 

TABLE 1 


Division of Coriicaiiv 

-Opfratfd Casrs into Sudoroufs on the liasis of the 
Size oi Lesion 

Niimbei of 
sii heroiip 

Limits of 
lesion m 
neiceotn'^es 

Niimbei of 

cases 

\\eiage 
legion in 
])crcentages 

I 

1-9 

1 

5 4 

TT 

10-19 

9 

16 0 

III 

20-29 

26 

25 0 

IV 

30-39 

1+ 

34 0 

V 

40-49 

2 

45 0 
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In Table 1 mav be seen the dish ihiitioii of opcr.itctl cases divided 
into subgroups compaiable to those used in oiii fiisi iiivestifiation 

It js immediately apparent that Subgioups I anil V .iie too sm.ill 
to be coiisidcicd reliable In the subsequent picscntation and dis¬ 
cussion of data these two gioups will be represented merely to in¬ 
dicate the gcneial tiend of results. 

The scores of these subgroups upon all expeiiuicntal tests arc 
presented In the folloAiing seiics of tables To facilitate compaiibons 
between the performance of infant operates and those animals 
operated upon in adulthood the scores of the subgionps in both in¬ 
vestigations are picscntcd one above the other in each table. Becavise 
all animals aie not repiescnted in evciv test, the luimbci of in¬ 
dividuals contiibuting to each average shorvn in these tables is given 
in the paientheses directly following tlie avciage m question. 

We liave said that a coiitiol gioup of normal females was tested 
in both expeiiinental investigations, and, to show the vaiiacions 
resulting from diffeimg experimental stocks, and changes in technique, 
the scoics of these two noimal groups <uc also icpiescntcd in each 
table In many of the tests it will he found that the two contiol 
gioups difter in performance Theiefoie anv diftcrence between 
infant and adult operates must, to be significant, exceed the diftcicnoc 
in control scores on the same test 

1 "Mesf'Bnildwq Maicii^I Detfiched Pi e-Pfii turn. 

Table 2 shows the average pci cent of paper stiips detached fiotn 
the cage walls upon successive days pre-partum In this test the 
perfoimances of the two control groups differ somewhat 'I'he 
controls in Senes II exceed the other noimal group on the fouitli, 
thud, and second davs pre-partum Both contiol groups, howcvci, 
detach about half of the stiips upon tlic first day in the observation 
cage (five days pie-paitum), and upon tlic day of paituntion they 
have taken down practically all of tlie stiips. 

In the 1 to 9 per cent lesion groups no letiable coinpaiisons aie 
available until the second dav pic-pnrtum, at whicli tiiuc the infant 
operate suipasses the adult opeiate group For pnrtuiition the 
infant operate detaches 25 per cent moie nf the matciial than docs the 
adult opeiate group 

The 10 to 19 per cent gioups show a faiily consisicnt diffcicncc in 
favoi of the adult operates up until the first dav pre-partum, at wliicli 
point the performance of the groups is about equal 



TABLE 2 

•Average Per Cemp or Paper Strips Detached from the Cage Walls L'po‘c Successive Davs Pre-Partum 
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In the records of the 20 to 29 pei cent [iioup^ the infant operates 
are superior upon four of the five days pi C'partum, but thi‘> bupoi loriiy 
docs not persist on the day of paituiition 

The infant opeiatcs M’ltli fioiu 30 to 39 pci cent coitical destuic- 
tion detach more niatcnal than the ndiilt opcintcs thjomjliout the en- 
tijc obscryationnl period This siiperioiity of the infant opciatc*'^ is 
free from inveision 

Scries II animals with lesions of moic than 40 pci cent of the 
cortex show higher scores than adult opeiatcs with le-iotis of similar 
size upon all but the fifth and first days pic-paitum At the time 
of parturition the infant operates have ilctached 43 per cent moic 
material than the adult operate gioup. 

Inspection of Table 2 vill show that whde both investigations 
yield evidence foi a dncct lelationslup between the amount of c<)itc\ 
destroyed and tlic extent of deteiioration in the activity measured, 
this relationship is much inoie maikcd in the case of the adult opeiatcs 
However, despite several inversions in the relationships of tlic sub¬ 
groups of the infant opointcs, it is evident that on the whole the largei 
lesions produce more intcifeicnce with thib behavior than do tlic 
smaller amounts of coitical invasion 

As far as detaching of nest-building mateiial in advance of p.ir- 
tuntion IS concerned it appears, that thcic is no consistent difterence 
in the pcifoiinancc of adult and infant opeiatcs uith lesions of Iln-i 
than 30 per cent of the cortex, Opeiations iiwolving more than this 
amount seem inoie detrimental to the pctformancc of tins activity 
when performed in adulthood than in infancy. Tlic pcrfoimanoc of 
the control groups indicates no significant diffeicnce in technique 
or cxperimctal groups as measuicd by this test 

2. Grade of Nests Until 

It has been stated that nests built were graded The scale of five 
points is described in detail in our report of Senes 1(1) and pictures 
of representative nests are tbcicwith presented At thib point suffice 
It to say that the criteria taken into con-idciation in giading a nest 
■were as follows thickness and (iimiiess of flooiing, extent, width and 
height of walls, and compactness of structure Tlic 5-point nest 
represents the best structuie obseived, whereas a 1-pmnt nest is little 
better than the collection of a few iiapci strips into one cage coiiici. 

In Table 3 may be seen the compaiative pcrfoimanccs of all sub¬ 
groups and contiols m the two investigations, I-Icic, as in the detacli- 



TABLE 3 

Average Grade of Nesr Built Dpom Successive Davs Pre-Partum 
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mg of strips before parturition, the noimnl gioup-> v.uy but little, 
and the small clifterciiees that do c\i‘.t are mcomistcnt, hivorinji first 
the infant and then the adult gioup. We may conclude, therefore, 
that any consistent diftcrenccs of leasonahle inagintmlc hetwceri 
operated subgroups in Series I and II aic truly the ic'ialt of the dif- 
fcient ages of opciation, and not the effect of diftcicnt stocks oi 
altered tccliniqiie 

The two most impoitant aspects of this measure of maternal 
activity aie, fust the numbei of days before parturition when ncst- 
builcling IS uutiated, and, second, the excellence of the nest at the 
time that the Iittei is cast In considcnng the fiist ciltciion wc must 
disiegard the smallest-lesion groups, foi the single animal m Sub¬ 
group I of Senes II was not placed in tlie ob'Civation cage until 
the thud dav pre-partum. The iioiniah and the foui remaining sub¬ 
groups show an mtcicsting trend. The contiol gioups in both in¬ 
vestigations begin ncst-building at appioMmatcly the same level of 
excellence upon the fvi&t dnv m the obseivation cage (five days bcfoic 
partuiition) In the records of nnimnls with fioin 10 to 19 per cent 
of the coitcx destroyed, xve find that ncst-building is begun upon the 
fifth day pie-paitum Nests built »u this eaily lintc .tic poor, not 
comparable with those of tlic nonnal contiuls, 

Adult operntes with fioin 20 to 29 pci cent of the coite\ icniovcd 
build no nests until the second clay befote paituiition Infant 
opcisites wtth cnmpaiable lesictns iintintc nest-bmhlinR .\ctivitv upon 
the fifth day pie-partum 

In considering the subgroups with from 30 to 39 pei cent of the 
coitex destroyed wc find that adult operates build only upon the fust 
dav bcfoie parturition, while infant operates begin nest-building, at a 
very low level, upon the fifth clay pic-partum 

Subgioup V records show that neithet infant nor adult opciatcs 
with lesions of over +0 pei cent display anv nest-building activity 
upon the fifth day pre-partiim. Foui days before the biith of the 
litter, howcvei, the infant opeiate group displays limited nest- 
building activity. On the thud dav pre-partum the nests built by 
these animals operated in infancy aic of n highei giade. In contiast 
to the perfoimancc of Subgioup V in Senes II, the annuals with more 
than 40 pei cent of the coilcx icmoved in adulthood show no nest- 
building at all until the dav of paituiition, and even at this late 
date the nests built by this subgioup aie extiemely poor 
When wc come to consider the second impoitant tiend represented 
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in T„Uc 3, n,,mely the g.ade of nc^t bu.lt at the tone of p„rtu.,t,o„ 
we hnd that whc.eas the two conltol gtoups have average nests tto 
me iipp.ox,m.itely equal in excellence, all five bubEioupfof operated 
animals show an unvaiying superiority in favor of the infant opciatc 
groups Not only do the infant operates in each subgroup build better 
nest than adult operates with simihn amounts of coit.cal destiuction. 
but It IS also appaient that the supenoiity of the infant operates tends 
to increase with mciensing size of lesion 

Summarizing the findings represented in Table 3, we may draw 
well conclusions, (a) Cortical lesions inflicted m infanev, as 

well as I ose inflicted in adulthood, lesult ,n maikcd deficiencies in the 
nest-bu.ldmg activity of the pa.tuncnt female Both m lespect to the 

esnlr rr' ittitiated, and as we consider the final 

icsiilt of the activity (the giade of nest at paituiition), we find the 
operand females falling below normal control group averages 
I deficiency Ml the case of the adult operates is 

c osc y rt-'JJtcd to the amount of coitex destroyed The same rela¬ 
tionship, though not so clearly defined, appears in the recoids of the 
subgiotips of infant operates On the whole, the larger-leaion 
gioups show avciages falling below those of the animals with smaller 
amounts of cortical invasion (c) While the infant opciatcs aie 
infeiior to the noimal controls in ncst-buililing activity, they aie 
definitely siipenoi to animals opciated upon in adult life Inspection 
of subgioup aveiagcs shows that infant opeiates initiate ncst-biuldine 
at an earlier date, and build bettei nests than do tlie adult opeiates 

3 Pailmitroii Dnin 


In Table 4 and higuies 1 and 2 may be found the data gathered 
with respect to tire paiturition of all experimental groups 

The difteienccs m size of iittci appeal to favoi Senes II females 
Ihey aie slight, and since the lecoids of noimal gioups reveal a 
similar ticiid theie is no evidence in operated subgroup scores that 
would lead us to attiibute this incieasc in litter size to the fact that 
the cortical opciations involved weie peiformed in infancy. 

1 he caie of the httci at the time of delivery offers one of the most 
tehable pieces of evidence foi the general level of maternal behavior 
Ibis pait of the pattern, as measuicd bv our techniques, is piobahly 
the least affected by expciimcntal conditions The innatencss of this 
behavior is beyond seiioiis question and its biological importance is 
obvious. 
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The Roman numerals m the first two columns aod the values presented m parentheses are e\plained in TiMe 2 
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FIGURE I 

PFRCENJAni OF I.irrm CitANin at Parturition da Controis ano SunoRoui’s 
or Series I Aun Series II 

Ciosshntclicd bnib itpicsciu rhe performnnce of Senes I niiimnlb, nnd soliil 
bnis show the nvemges for Senc& II cases 

FIGURE 2 

Pl-RCFNTAC.L OF LlTTFR COILFCTED INTO ONI GROUP AT PARTURITION RY CoN- 
IKOIS VND SUDOROUl’S IN SERIES I ANU SERIES II 
CiosslicitLlied and solid bins liiive die same signiUcance as in Figure 1 

We find, by inspection of Table 4 and Figure 1, that all normal 
contiol animals in Series I and II cleaned 100 pei cent of the litter 
upon delivery Fetal membranes weie completely removed, placentae 
Avcrc devoured, and young Avere licked dean This tendency to care 
foi the new-boin voting is decreased m the adult opeiatc gioup with 
a lesion involving only 1 to 9 per cent of the coitcx. As increasing 
amounts of cortical tissue are removed^ a larger and laiger per cent 
of the litter is left uncleanecl, until females with more than 40 per 
cent of the neop.illmm dcstioved clean only 29 per cent of the litter 
Tn the animals subjecterl to cortical operation during the first 30 
days of life we find that small lesions of less than 10 pci cent are 
followed by little oi no loss in the cleaning tendency Animals in Sub- 
gioup II of Sciics II clean 87 per cent of the litter With the excep¬ 
tion of the invcision shown in the average of Subgroup IV (30-39 
pel cent) Ave find m the records of the infant operates the same type 
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of id.itionsliip between cfbcicncv of pcifonnaticc ami si/,c of lesion 
as is present in the ''uores of ilic adult opci.itcs, The scveriiv of the 
loss shows a direct icl,itioii>lup to the amount of c()rtu..il tissue 
removed. 

However, althoufili infant opei.rtcs, like those .unmaK opeiatecl in 
adulthood, show a lelatinnship hctuecn amount of tissue dcstiovud 
and extent of behavioial loss, this loss Js much less ninikcti in the 
infant than in the adult opeiatc itioup This siipeiioiiiv of the 
infant operates is piescnt in tour of the five subjfioups h'uithciinoic, 
It is clear that the extent of tlic infant operate supeiioiitv iin.ieasc'. 
with incicasing size of lesion. 'Die siipciioritv of Senes II animals 
in Subgroup I is 13 ppi cent; Subgroup II, 8 pi*i cent, Suhgroiip IV, 
22 per cent, and Subgroup V, 26 pei cent. 

Figinc 1 illustiatr.s this senes, of leliitionslups quite cle.iilv In 
btudving this hguie the follo^\lng three functions should be caicfully 
noted (ff) the subnormal performance of coriicallv-opcuitctl gioups 
icgai'dlcss of tlic time of opcintioi), (0) the tendency shown in the sub¬ 
groups of both investigations for the severity of loss to bear a direct 
relationship to the nmount of coiticnl tissue icmovcd, and («) the 
superiority of the infant opciate gioup over the adult operates, and 
the tendency foi the degicc of this supeiioiity lo increase with in- 
ci casing bizc of cortical lesion 

The normal primip.irous female gathers her new-born young into 
the nest either during or at the completion of pailuiition A 
corticnlly-opcratcd animal, in contrast, may leave some of the nc'iv- 
born young scattered about the cage flooi Table 4 and Figure 2 
show that the loss in this aspect of the maternal hehavioi pattern is 
comparable to that described foi the cleaning tendency. Without 
going into a detailed analysis of the icsults of this test we note the 
following facts; («) Normal contiols in both seiics collect <ill young 
into the nest. (/») Opciated gioups show subnoimal aveiagcs on this 
test (t) The degree of loss on the part of the cortical operate appeals 
to be definitely related to the size of lesion involved This holds 
true for both infant and adult opeiates. (r/) The infnnt-opciate 
subgioup aveiagcs, while definitely below noimal pcifoimancc, tend 
to be superior to the avciages of the adult operate gioups {e) This 
superiority of the infant opeiates becomes moic and more maikcd as 
the size of the lesion mcicascs Figiiic 2 ilhisti.ucs this gioup of 
functions. 

The fourth column of aveiages in Table 4 shows the average per 
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cent of litter alive upoa discovery by the expeiimeritei The control 
groups show a diftercnce of one per cent, indicating no essential 
variation m experimental stocks oi technique While there are dif- 
feiences in the averages of the five subgioups for the two series, we 
are inclined to believe that no genuine difteience of function exists 
for this measure Most of the diffeiences aie small and they aic not 
consistent in direction, three favoiiiig the adult opeiate amnials (but 
showing an average supeiiority of only 6 6 per cent), one favoiing 
the Infant operates by 43 per cent, and one being equal. 

Tlie final column of nvciages in Table 4 illustrates the tendency 
of all animals to cast their litteis in the daik half of the cage, In tlic 
scoicfc of controls and subgioups foi Senes I we find no difficulty of 
intcipretation Theie is a inaikecl spiead of individual diftcicnces, 
but on tlic whole eippiOMmatcly thicc-fourths of the litteis of both 
control and operated animals aic cast on the dailc side of the cage 
Thcie IS no evidence that would lead us to postulate any effect of 
cortical lesions upon this function Operated animals with very large 
lesions display approximately the same direction and degiee of 
picfeience ns do controls and operates with smallei lesions. 

In the moulds of animals in Scries II there appear scveial apparent 
ambiguities Tlic equality of normals and opcintcs ib less definite, and 
tlieie is a slight indication of an inferiority on the part of the c-ortically 
operated cases with Icbions exceeding 20 pei cent of the neopallium. 

4 Ret)i€V\ng /Utivity 

The retrieving activity duiing the fiist test is icpicsented in Table 
5 ^'he lecoids of the two contiol gioiips of noimal animals di*- 
plav a rcinaikable intra-gioup consistency which testifies to the con¬ 
stancy of the cxpciimcntal techniques hcicln involved Tlic avciage 
retiieving time in numbei of minutes-pei-pup is relatively the same fot 
these two groups 

In considering the recoids of tlie subgioup* ot operated cases we find 
ample evidence tliat coicical destiuccioii interferes markedly with 
retrieving activity Theie aie a few inveisions in the lelationsbips 
between the iccords of contiols and the smallest-lcsion subgioups, 
but on the whole the supeiioiity of the noimals faeeins definitely 
established 

It is evident, fuichci, cspeciallv in the lecoida of tlic adult opeiates, 
that as the size of the lesion inci cases the speed and completeness of 
the letiieving activity decicasci This direct lelationslup between 
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the gencuil clTicieiicy of the lesponsc and the amount of intact 
neopallium is less elcail}’’ defined in the lecoicls of the subgioups of 
infant operates Theie is indication that lesions exceeding 30 pei 
cent of the coitex aic followed bv an intcifcrencc moic maikcd than 
that occasioned by smallei amounts of destiuction 

Let us next consider the compaiison between adult and infant 
opeiates In Siibgioup I of both senes we find a supeiioiity in favor 
of the infant opeiates Tlie consistence and magnitude ot this 
superioiiti IS maiked, hut we have lepeatedly emphasized the un- 
lehabilitv of tins paiticulai intia-gioup companion because of the fact 
that a single case icpicscnta the pcifoimancc of the infant opeiatc 
gioup 

In Subgioups II and III (with 10 to 19 and 20 to 29 pci cent 
coitical destruction icspectively) theie is little evidence of any 
reliable diftcience between the peifoimancc of adult and infant 
opeiates The situation changes when wc con&idei those females 
With lesions of moie than 30 per cent of the cortex Heic we find a 
lather ptonounced diftciencc in favor of the animals subjected to 
partial decortication in infancy Tn Subgroup IV (30 to 39 per 
cent) tlie infant opeiates establish tlieir supciioiity in the first five 
minutes of the retileving test, and thereaftet the mtra-gioup diffcience 
inci eases in magnitude until at the completion of the test the adult 
operates have retiievcd onlv half as many young ns have the infant 
operate group 

The comparison between adult and infant operates subjected to 
destuiction of moie than +0 per cent of tlie cortex, while based upon 
relatively few cases, suppoits tlie evidence yielded in the foregoing 
comp.iiisons of Subgioups IV In this, the largest-lesion group, we 
find rctiieving beginning eailiei, occuiiing moie lapidly, and con¬ 
tinuing until a highci peicentagc of the young aic in the nest, in the 
scores of the infant opciate gioup Aftei 2-1 liouis, the adult opeiates 
li.ivc letiievccl only 14 per cent of their young, whereas those females 
opeiated upon in infancy have retiievcd 50 pci cent 

The average letrieving time expiesscd m minutes-pci-pup shows 
that infant operates aie decidedly supetioi to adult opeiates when tlie 
coitical lesions involved exceed 30 pei cent of the total neopallium 
As far as letrieving activity duiing the fiist test is concerned we 
mavfliaw the following conclusions 

(a) Coitical operations, icgaiiJlesb of the age at whicli they aie 
pel formed, aie followed b\’ deciemeiits in the speed and completeness 
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of retiievijig {b) Tlic dccrciiient iiivolvcil .ippo.us to be somewhat 
piopoirional to the amount of coitital tissue excised Evidence for 
this piinciplc JS best found in the jccouU of .inim.ils opeiatod in 
adulthood, but mav also he discerned in the avei.ipjes of the infant 
operates, (c) The nhiimis opeiAtcd upon (lining the fiist ^0 il.ivs of 
life show less serious distuibancc in leti leving than do adult opt tates, 
providing the coitical lesicjns exceed 30 pci cent. 

5 Resl>onse to Envu ourncutal Cluuiffes 

The lesponsc of the cxpciinicntal animids to v.uious altci.itions m 
the environment is shown in Table 6, Hcie are represented the 
average percentages of vf»ung moved fiom umlet the light, electiic 
fan, and electric heatei 

Data dealing with icsponsc to the placing ol nn elcunc light above 
the nest aie full of apparent coiiirndicHuns 'I'lieic is a ddlciencc 
in the lesponsc of the two contiol gioups The Series 11 controls 
move 11 per cent more voting than do noimnl aniin.ds in Seiics I 
However, m the records of the subgioups of opeinicd nnimak wl find 
a consistent reversal nf this supciimity, with adult nperntes showing 
highei averages thioughout At the same time it is evident that, in 
the results of the fiist eocperimcntid ieiics, t)ic iisiuil infcruiiitv of 
operates as compared to contiols is absent in this test Hcic the 
operated groups scoie consistently highci than the noimnls. In the 
records of the infant operates, on the other hand, we find no such 
relationship Three subgroups of opciates move fewer young tlian 
the controls, one subgioup eciiuds the control average, and tlie 
largest-lesion subgioup moves 20 per cent more voting than the 
normals. 

Before inspecting the lespoiuse of controls and operates to the 
electric fan and heater turned on the nest, it is important that wc 
recognize the influence nf a powerful selective factor altecting these 
averages In both senes of experiments it was found that tliose 
opciated animals witli large lesions took very little care of then litters. 
As a result the young of these females could not survive, and upon 
the day of the electric fan test, the third day post-pnrtum, many of 
the laigest-lcsion cases had lost all of theii litters An animal whose 
young were dead was removed from the cxpeiiment.^ As a conse¬ 
quence of this liigh mortality among the litters nf operated females, 

In a later ^ection^we shall discuss the effect of giving foster young to tliose 
animals whose originni litters deed before the completion of the expeiiineilt 



TABLE 6 

Average Per Cent of Litter Moved from Undbr Light, Fan and Heater 
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tliG most inefficient motUct'i wcic .uit(im.itic.ill\ wifdcd ovir A 
‘'sun’ivnl-of-tlie-/ittcst” pKicess npci.iCcd loiUhumIIv to eliiiiinatc ihosf 
operated cases Avliicli wcie un.ililc to culapc as Midi as tlic coiicidI 
aninials Foi this icasoii tlie aveiajiLs picsentcii in 'Table (), lepic- 
sctiting icspuiisc to fan .uul licatci, aic (kt.c|itivc iii tliat tliev do not 
accurately show tbc evtent of tl»e sulmimwality of opeiatu p4ifmm- 
ances. 

If we consulei foi the nioniciit the iclouI of Sciies I suhuioups in 
the laii tcsCj it is appaicnt tliat all opci.itc avciagcs (rr itli ihe excep¬ 
tion of that of Subgroup I) fall \r'cll below the scoic of tlic noininl 
controls. Fuithermoie, Subgioups III .uwl IV, leaving tin’ laigcst 
lesions, peiforin even less eRiciently than do those npciatcs with smallci 
amounts of cortical clcbtuictioii. In the nvciagcs of Senes II gioiips 
no swell lelutionshii) is apjiaicnt Two tactois ciiLci into tins apir.iicnt 
equality between opcrntca and noimnls (We except the iccords of 
Subgioups 1 and V since each icpicsonts tlic pcifoiinnncc of a single 
animal ) Firstly theic is some cvulence pointing to a <Iifteicncc in the 
fan test as aditimisteied In the two scucs Contuils in Senes 11 move 
17 per cent less of the littci than do norninls in Sciics I. Since 
different fnnb weic Ubcd and dibtanccs between fan and nest xvcie not 
accurately mensuted, it is not impiobablc that the effects of the blast 
•weic less severe in Senes II than in the fiist investigiition In the 
second place, wc have seen in all data picscnted thus fai tliai the 
cortical opciatcs in Senes II tend to appionch more nearly the noniis 
of their contiol group than do the adult opeiatcd cases With tlie 
evidence at hand we arc not justified in drawing aov conclusions 
with icspect to the lelativc perfoimances of contiols and operates in 
Senes II 

Cuisory inspection of the aveiages show ing ^c^ponsc to the clcctiic 
lieater reveals two outstanding relationships. («) In Series I, operated 
animals tend to make fewer lesponses than do contiok, and the 
reduction in iiumbei of ^ouiig moved is gieatei in the cusc of the 
largcr-lesion animals (i) Infant operates peiforin much iiioie 
efficiently m this test than do tliosc animals opci.rtcd in ndultliooil 
There is in the aveiagcs of the two control groups some evidence for 
difference in the test as given in the two investigations, hut on the 
whole the superiority of the infant operates is gicatci than tins possi¬ 
ble iiicqualitv of techniques would lead one to expect 

Although present evidence leveals no diffeiciicc in the response of 
operates and normnlb to fan and hcAtci as measurod in Series II, it is to 
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be shown in a subsequent section of the expciiment.il lepoit that 
opeiates do actually peifoim less efflcicntlv than the contiol gioup on 
botli of these tests If, m calculating the aveiagcs foi coitical 
opciates, the scores of those females with fustei litteis aie included, a 
definite infeiioiitv' to noimal peifoimance is at once apparent 

Data derived fioin the seiond leiiieving test aie not piesentcd at 
this point because of the inadequacy ot the Senes I iccoids On the 
fifth day post-paituin, when this test was administeied, the opcinted 
females ssith laigc lesions li.ul lost all of then litteis Accuidinglv 
the only compansons available in Senes I lecoids ate those between 
noiinals and opciates with veiv small amounts of cortical destiuctioii 
No significant dirtercnces wcic found in these compansons Results 
of the second letiicving test as adnumsteied ditiing the second sene-, 
will be picsented latei 

6 Sii/vival nf Youifff 

We have said that the neglect of young shown by some operated 
females, and the severitv of seveial of tlic tests, lesulted in the death 


of many of the pups In Table 7 may be seen the survival recoids toi 

TABLE 7 

Averaoe Plr Cent of Litifr Suiwivino Upon Successivs Days Post-Partum 

Subgroup 

Senes 


Days 

pust-pui turn 





1 

2 

3 

4 

5 

Control 

1(36) 

96 

88 

69 

64 

56 

Control 

11(22) 

96 

94 

94 

87 

88 

I 

1(8) 

77 

75 

60 

52 

48 

I 

11(1) 

100 

100 

100 

100 

100 

TI 

1(15) 

76 

60 

47 

30 

29 

ir 

11(9) 

8S 

77 

61 

52 

S2 

in 

1(1+) 

80 

62 

+6 

24 

18 

III 

ri(24) 

75 

71 

6+ 

54 

52 

IV 

1(8) 

4+ 

22 

9 

8 

6 

IV 

11(14) 

88 

69 

60 

SS 

58 

V 

1(7) 

+0 

12 

0 

0 

0 

V 

11(2) 

95 

56 

50 

4 

0 


The Roman numerals in the hrst two columns are explnined in Table 2 
The values presented in parentheses in the second noluiTin mrlirate the 
number of aniinaig upon vvhich the following averages nie based 
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the 3 ’oung expicssed in terms of pti cent of tlie littci .\live upon 
successn'c days post-paitinn Tins table ‘^llow^ the followiiij^ dit- 
fcrences. (^) TJie contioU in Senes II lost fmviM vminp; than did the 
normal animals m the first senes 'This fact is not to he nnerpretod 
as evidence for a moie hardy stock in the one case, but is rnoic 
probably a reflection of the diftcieiiLC in seventy of fan and lieatei 
tests refened to above (i) In the iccoicK of Scufs I it is plain that 
a corticallj' operated animal loses inoic pups than ii coiitiol case, and 
It IS equally evident that the lapiditv and extent of this lo'-s is cllicctlv 
related to the si7X of lesion involved. In tins seiics of coinp.uiscuis 
there is very little contiadiction, niu! the positions of the v.mous 
Rubgioiips on the fifth day post-pai tiiin show not a single inveision, 
all operates falling beluw the coiiiiol average, and subgioups follow¬ 
ing legulaily in order of magnitude of lesion, (c) Animals subjected 
to cortical opeiation in infancy show a delinite infenoiitv tci ciintinls 
in this series of averages. "Witli the uiiimpoitant exception nf Sub¬ 
group I winch consists of a single case, all opciatcil gioups fall well 
below the normal gioup. The tendency foi infciioiitj' of npoi.itcs tu 
mcicase with larger lesions is less maikcd, if indeed it exists, in these 
data thnn m those deiivcd from Senes I (r/) Infant opciatcs lose 
fewer pups than adult opcintes 'Die iiupciiurity of infiUit nvci 
adult operates is nnore marked in the larger-lesion siibgioups. 

Comparative Eppgcts op Bilaterai. and Uni^athrai- Li&ions 

Senes I yielded evidence indicating that unilatcinl coiticnl lesions 
were followed by less marked abenations of the maternal bcliavioi 
pattern tlian were bilateral lesions of comparable rnngiiitudc The 
data from Senes II have been searched for conjirmatoiv evidence 
It will be remembered that in his study of infant-opeiated i.its, 
Tsaiig (8) found that the losses following infliction of unilateral 
lesions were much less severe thnn those resulting fiom bil.iteinl in¬ 
vasions of the neopallium. 

The operated cases m Senes II include eight unilateial lesions 
Five of these unilateral lesions belong in Subgroup III, falling between 
20 and 29 per cent in extent For present purposes it is sufficient to 
consider these five cases and forgot tlic icmainjng three unilateral 
lesions which are distributed in tw'o otlici subgioups. In Table 8 me 
presented comparisons between the unilateial and bilateial cases with 
lesions ranging from 20 to 29 per cent of the cortex The superiority 
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TABLE 8 

SlIOWIVC COMPARATIVF PEKrORMANCES OF AnIMALS WITH UnILATER\L AND 

Bi] \rERAL Lesions or Equal Extent 


'Pest involved 



Average foi 
bilateral 
lesion cases 

Aveiage for 
unilateral 
lesion cases 

Mateiial chlached 

Dm s 

5 

28 

4 

on successive days 

pie- 

+ 

34 

34 

pi e-parinm 

pai turn 

3 

36 

40 



2 

49 

49 



1 

53 

49 


Parturition 


68 

97 

Nest built on 

Das s 

5 

6 

0 

successive days 

pie- 

-t 

6 

0 

pre-pciifiiiii 

partum 

3 

C 

4 



2 

7 

1 3 



1 

9 

1 4 


PaiUintion 


20 

3 S 

Paitiiiifion data 





Pei 

cent of litter cleaned 


7+ 

95 

Pei 

cent ot Inter collected 

S4 

100 

First retneviiig 


Time 



test 

Per cent 

30 sec 

6 

6 


of 

1 min 

3 

U 


litter 

5 nun 

30 

76 


letneved 

30 min 

44 

91 



1 hr 

65 

100 



3 hrs 

74 

100 



12 hrs 

82 

100 



2+ hrs 

85 

100 

Average minutes per pup 

150 

5 

Petcevtaop of 

Days 

1 

78 

98 

liflei surviving 

post- 

2 

68 

98 


partum 

3 

59 

98 



4 

48 

87 



5 

45 

87 


ot the RQitnaU with uniLateral ovci those with bilateial lesions is 
maiked and unvarying:. Tlicse findingSj when combined with those 
of Seiics I, justify the conclusion that unilatcial cortical lesions pro¬ 
duce a much less maikcd eftect upon the pcifoimancc of the mateinal 
behavior pattern than do operations invading both hemispheres of the 
biain. 


SroREs OF Subgroups in Series I Expresseb is Terms of Per Cent of Scores of Series II Subgroups on the S\me 
Test to Illustrate the Relationship between Size of Lesion and Degree of Superiority of In¬ 
fant Operates Over Abolt Operates_ 

Subgroups 
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SupKRioiii’rY 01' Infant OJ’iiR v i fs \s \ r unciion oi ri 11- Sr/Ti or 
Cortical Llsion In\olvii) 

1'kioaghout our consideiation of the lelacivc clteois of coitic.il 
opeiations peifoiuiecl m infancy and in acliilthond wc have obsoivcd 
that the infant opciatcs aie geiieialh' 'vtipciioi to adult opei.itcs, and 
fuithci, it has fiequently been noted tlmt this siipciloiit\' inoic 
marked in those subgrovips -with laigci lesions To clniify this rela¬ 
tionship between degree of s\ipcuontv of infant opesates and size 
of coitical lesion Table 9 has been picpaicd In this table aic 
picsented the results of those tests in nhich the infant opei.ites scoied 
definitely higher than the adult opcintes The scoies of the adult 
opciatcs on each such teat aic picscntcd as per cent of ihe infant 
opeiate scores on the same test Tn piovide an easy method of 
estimating the degree to which any intia-gioup diiteruncc is due Ui 
vnrvmg experimental techniques the scoic'^ of the contud gioup in 
Scries I nre e\pic8scd in tcims of then pci cent of the Sciics II contiol 

SCOlcs 

The first column in Table 9 sliows tins leiationsliip between the 
two contiol groups, Upon the fifth dav pre-pnitum the controls 
111 Sciicb I detached 102 pci cent as much papci ns did tlic second 
contiol gioup, On the day nf pnrtuiitinn, the 'COic of the Senes I 
controls is 101 per cent of the score of the normals m Senes II 'iMns 
diffeience is negligible when compaicd to the locord of Siibgioup V, 
whcie adult opeiates detached onlv 42 pet cent of the amount taken 
down by infant opciatcs on the dav of paituiition 

Thioughmit tins senes of compaiivoiis a figure of 100 pen cent 
indicntcs paiitv between the two gioiips ThcbC data tell us nothing 
wliatsoevei nbout the absolute diffeicnccs between the vaiunis gioups 
Foi example, a score of 100 per cent mav mean that both infant and 
adult opeiates built a 1 0 nest, oi it mav just as accuiatcly designate a 
3 0 nest Tile nnlj' thing tliat the 100 pei cent figuie means is, that 
whatever nest was built, the scoics of adult and infant opciatcs weie 
equal In those instances whcic a zcio scoic is luvolvcii no attempt 
has been made to lepicscnt the intia-gioiip difi-ercncc m teims of 
percentages, but the absolute scoie foi both gioups is inescnted. 

With this explanation of Table 9 in mmd let iis examine the figiue-> 
given i\ith a view Co dcteimining anv pos.sd)le diffcicnees m the 
siipeiiojity of vaiious infant opciatc groups 

In the pre-parturient activitj' of detaching papei strips the infant 
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^ gciiei.illv supciioi. as, shown bv the majoutv of per- 
mg well below the 100 jici cent maik In considctuig 
on the dav of paiturition, we find tliat theic is little 
the lecoids of the two investigations until we come to 
pcifoim.ince of Subgioups IV and V Heie it is evident 
of 30 to 39 pci cent bungs the pcifoimancc of the ncliilt 
to 80 pei cent of the infant opeiate level Lesions 
^ pel cent of total coitical aica lesuit in even inoie inailced 
if^ adult opeiatcs Tlius it ■would appear that the 
f infant opeiates is confined to those animals with lesrnns 
1 30 pci cent, and that, on the whole, lesions of 40 pei 
Cl are piopoitionatclv inoie sctious than tliose falling 
and 39 pet cent. 

tion of the compaiative giades of nests built bv .idult and 
es shows, biiefl)'-, that adult opci.Ucs> dellriitclv tend to be 
infant opeiates, and that tJiis infetioiity glows moie 
IS one coiiMders the laigci-lcsion ginups Adult opeiatesi 
0 to 39 pel cent of the coitex destioycd build onlv 30 
good nests as do infant opeiates with lesions of similai 
tile lesion constdeied is gieatei than 40 pei cent, tlie 
• peifoimance drops to 5 pei cent of that of the Senes II 
itrol gioups differ only sliglitlv on tins test 
s a giaphic i epresentatron of one set of values given in 
wing the siiivival lecoids of the litteis It is impoitant 
t the diffeiences hei ein bhown aie not absolute, but 
le fact that the 40 to 49 per cent Lesion giuup falls lowest 
the adult opeiatc inferiority in this subgioup is moie 
ban in those with smaller lesions It can be seen that in 
itions thete is only one inveisioii of the ielatioiishipb of 
nd this leveisal involves Svibgioup I which includes 
nt operate 'I’lie fact that contiols in Senes I fall below 
le second senes has been dealt witli in oui discussion of 

nted in Table 9 and Figme 3 appeal to justify the follow- 
n Theic exists a constant tendency toi animals opciated 
D scoie liigliei than adult opeiates upon oui tests of 
avioi , and, in those cases whcie this tendency is at all 
le supciioiitv of infant ovei adult opeiates tends to he 
artional to the magnitude of the coitical lesion involved. 
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riGURE 3 


SURViVAI ]^EC0IIDS 01 LlfTERi' OJ COVTROI.S AHO SuncrtOlJI'S 
Series I averciKcs arc expressed in tciins of pciccntaf'c of Senes II nvernges 
Foi clctniletl explanntion see text 


COMP\RISON BETWEEN THE KeFLCTS OF COR'l ICAL OPERATIONS 

Performed at 30 D-vys or Age and Those Made During 
THE First 8 Days, oi Lite 

Fifty of the cortical opeiations peifoiniecl in Senes II weic made 
upon aniinals 30 clays of age Thiee females tveie operated at 8 days 
of age, and one was paicially clecoiticated wichm a few houis after 
biith. Acluallv many more opeiations weie pcitoirned on vciy 
young animals, but these foiii eases weic the only individuals to 
survive and bear litters 

In Table 10 are piesentcd compausons between the avciages of the 
30-day operates and those four cases subjected to ccutiral invasion 
within the first 8 days of life The avciagc coitical lesion is com¬ 
parable as can be seen from the table The guide of nests built by 
the two groups docs not difter to am' extent. Percentage of litter 
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TABLE 10 


rCRPORMANCl or ANIMAI 
OI THOSE C \&f s Or 

S Ol»tR\TFD AT 30 DA\b OF AOE COMPARED W’lTII 1 HAI 
KIIATEU Upon durinc the First 8 Days or Liir 

Test involved 


Average for Average for 

30-day operates earlier operates 

Nuntbd oj cases 


SO 

4 

Avciage conical Ic-uon 


26 31- 

24 SS 

lyiaierial eictachctl upon 
successive days pi e- 
pnrtum 

Dnvs 

5 

4 

3 

2 

I 

Pjirtiintion 

24 

28 

32 

39 

65 

79 

5 

8 

17 

34 

51 

90 

Nes/s bull/ OH 
(ueeesj/ve days 
pi c-pai him 

Days 

5 

+ 

3 

2 

1 

Parturition 

36 

47 

SO 

68 

1 20 

2 50 

00 

00 

03 

50 

1 00 

2 25 

Paifiin/ioii dnla 

Per cent of 1; 
Cleaned 
Colleute'd 

liter 

85 

84 

81 

75 

Rcjpoiisr to 

Per cent litle 

■ T 


eiiviroiiiiieiital 

moved from 



chungrs 

Light 

16 

25 


Pan 

62 

60 


Heater 

100 

100 

Fust Rphieviuii 

Time 



test 


Per cent 




litter 




retrieved 



30 see 

2 

3 


1 niin 

6 

18 


5 min 

32 

56 


10 min 

48 

56 


30 min 

67 

56 


1 hr 

71 

81 


3 lirs 

80 

81 


12 lirs 

82 

81 


24 hrs 

86 

81 

A\cragc min per pu|J 

88 

96 

Per mil Ir/lcr 

Days 



surviving on 

1 

84 

SI 

succcsstvc days 

2 

74 

75 

posl-piirluiii 

3 

64 

75 


4 

54 

75 


5 

53 

75 
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defined aiul collected is sliLduly highci in the case of tlie 30-day 
operates No coiisi&teiic cliftciciice n seen in the tcsponsi-s of the 
two groups to light, fan, and heatci In the fust letiievmg test the 
pcifoimaiice of tlic 30-day operates is comparahlc to that of the 
younger operates. Smvival lecoids ot litLeis .uc sli't^litly better in 
the case of the very young opeiates. These data do not justify any 
conclusions with regard to possible diheu-nccs in the eJtcct of opera¬ 
tions at 30 days of age acid those iieifoiined nuich earlici 

Erriicis of Sunsrn u rixo Foster Lu'tjirs 

In 0111 discussion of experimental methods foi Senes II it was 
stated that when a female lost her own hitei, thiough fadute to 
c.Mc fm the Mnnig, she was. given a foster littQi and subjected to the 
lemaindci of the expciimental test sciies In Soijcs I this ‘vdistitution 
of fostei iitteis was not made, and as n consequence the difteienccs 
between operuted and control nnimaU became ^mallet in the latci 
tests. 

It was oui opinion duiing the conduction of Senes I that the actual 
diffeicnces between opeiatcss and contiols wcic just as pinnounccd 
in the fan test, the heater test, and the second rctiiuving test, as they 
wcie in those tests uucuriing duiing tlic 36 ui 48 liouis hnnieduitcly 
following paitiirltion. Unfortunately, howevci, oui data did not 
shoyr this continued infciioiity, because the woist cases were auto¬ 
matically eliminated wlien theii litcets died To test tlic accuiacy 
of our picdiction that the infeiioiitv of the opeiates would have been 
just as marked in latci test'., if the entire opeinte gioup could have 
been cniried thiough, ive vaiied the piucccluic in the picscnt series 
and substituted fostei litters 

The results of tins siih.stitutinn maj’ he seen in 'ruble I I wheie oui 
predictions me shown to have been accuiatc Substitution occuiicd 
only in Subgroups 11, III, and IV The two extreme groups aic not 
considered because they are so small. In these three subgroups the 
score made by animals which kept at least a pait of their oiiginal 
liticr alive throughout the tests is given in the column lieaded 0 In 
the ad].u.ent column^ headed 0-|-F, arc presented the aveingc pei- 
foimances of all females, botli those witli then own littcis and those 
with fostei young 

It is at once clearly seen that in all cases the gioup scoic is dcfinitelv 
loAveied hv the inchisioii of tbo'ie ca‘'Cs which peifoiiiied witli fostei 
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TABLE 11 

Showing the Ciiancfs in Average Perkormance of Three Sudgrours when 
Scores or those Cases with Foster Ltiters arc Inci udhd in the Means 


Test 

involved 


0 

ri 

O-fF 

Siibgioiip 

III 

0 O-HF 

IV 

O O + F 

Resjionsc lo 

Per cent 





■ 


envn on mental 

moved from 







changes 

Light 

25 

22 

7 

5 

31 

2S 


Fan 

50 

36 

71 

52 

60 

52 


Heat 

100 

»6 

100 

SO 

lOO 

8-1 

Second 

Time 







s eti icving 

30 sec 

5 

4 

3 

7 

4 

4 

test 

I min, 

10 

13 

IS 

12 

16 

12 

Per cent 

5 min 

61 

49 

47 

39 

47 

36 

retrieved 

10 min 

92 

71 

58 

47 

56 

44 

after start 

30 min 

92 

71 

63 

57 

66 

52 

of test 

1 111 

97 

80 

79 

65 

92 

73 


3 Ills, 

97 

81 

82 

68 

97 

80 


12 hrs 

100 

83 

84 

75 

98 

90 


24 hi s 

100 

96 

88 

79 

98 

91 

Average minutes per pup 

14 

69 

118 

143 

41 

128 


ITncIcr the cohimns licnded O are given averages deilved from performance 
of fomtilcs with then- 01 Igiiial litters Under columns headed O-f-F are 
given averages clcuvcd from peifoimance of nil females, those with orisinnl 
and those >yitli fostei litter'i “ 


litteis. In othci vvoids, those motlicis that lost then own voung 
were definitch mfciioi to the otiict cases, and should be included to 
show the true difference between opeiates and ccintiols 

Table II brings out or\e moie impoitant point If we compare 
the pciform.incc of tbc vaiious opciated subgroups with foster 
littei cases included, with contiol averages, we find that diftcrenccs 
between operates and controls are moie maikcd. The lesponse to 
the hcatci test is a case in point It will be lemembcicd that in Table 
6 the noimals m Senes II were shown to have moved 96 pei cent 
of tlieii litters from under the heater, Avhereas all operated sub¬ 
groups moved 100 per cent of then voutig. These data might lead one 
to conclude that coitical operation has no effect upon this particular 
tendenev to move the voung to a piotecLed position If, however, we 
considei the iccords of operated subgioups with fostei litter cases in¬ 
cluded, wc find th.it the three subgioups included in Table 11 show 
a subnormal performance in this test Siinihu comp.tiisons can be 
made for nil otliei tests represented in tins table. 
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], Setojjil K^'tnrvirir/ Test 

■VVc iifive explained tlie difficulties picvcntiiifi the coinp.iii>oti of 
results of the •second rctucvmg test iii Series I and II At this point 
'\ve raav biieflj' consider the lesiilts of the test as given tu Senes II 
animnls onlv Tlie data gathcietl in connectioM tvilh this test ns 
gwerv to Subgvoups II, HI nitd iV^ aic picseutcd in 'i’ahlc 1 1 . Coutiol 
females retrieve mote pups and letiieve them nioic rapullv than do 
corticallv opciated cases Tlieic is a slight tenileiic\’ foi the ilcgrcc 
of loss m ictTievmg activity to he conel.itecl with svz.e at uutic.il 
lesion Animals with fiorn 1 to 9 pei cent coi iic.il desti uction icti icvc 
all young Removal of more than 40 per cent of the coitcv icsults in 
complete lobs of retucvini!: stctwitv m tlic bccovul test 

In giving this tes-t tlie nest was clestiovocf Recnids of tho re¬ 
building of nests icvciil that noimal controls find those fumnles with 
less than 20 pei cent cojtvcnl invasion rehuild without fail f -esions 
of from 20 to 39 i)er cent aic folloAvcd hv a slight loss in the tendency 
to rebuild the destroyed nest, females with loitiCiil destriiCticm 
between these wo Imnts rebuild only 90 pci cunt of their nests 'Phe 
choice of the site foi the new nest seems to he affectetl hv paitnil 
decortication FiftV'SCvcn per cent of the icbuilt nests nf control 
animals me constructed at new ncst-sites Of the opmated females 
who rebuilt their nests, an average of 36 pci cent cliosc new nest- 
sites, and 64 per cent lehuilt at the old location 

EpriiCTs OF SuiicoiiTiCAL Lpsions 

Careful inspection of cross sections of tlic opeiatcd bi.uns icvcaled 
that 13 animals sufteied no injury to the bubcortex Siibcoitical 
lesions inflicted may be classified as follows. («) The doisal con¬ 
vexities of the liippocampal lobes were destroyed in 22 animals (/>) 
Relatively minor invasions of the anterior-dorsal extremities of tlic 
stnntum occurred in 9 cases (c) Thalamic nuclei wcie invaded m 2 
brains {(i) Iiijurj' to the optic tiact and latcial gcmciilatc nuclei was 
revealed in 2 cases, (e) Degeneration of the supciioi colliculus 
occurred in 3 cases. 

ihe behavioral records of amitials with lesions to tlie hippoc.unpus 
have not been compiled All studies designed to dctcrnujic the 
function of these areas nf the rat hiam hnvc shown that lesions tc) the 
hippocampus pioducc no symptoms othei than those resulting from 
removal of the overlving cortical mass 
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The records of the nine animals with small invasions of the striatum 
have been studied and coinpaied to tliusc of nine other cases showing 
comparable cortical lesions but lacking any injuiv to the subcoitcx. 
The average cortical lesion of the striatum cases Is 4 pei cent largei 
than that of the purely cortical operates In the compaiisons of thci>e 
two groups tlieie is some evidence pointing to a moic efficient per¬ 
formance on the part of the animals without lesions to the striatum 
Females with slight lesions to the striatum scoie lowei than tjie 
cortical contiols on the following tests percentage of young cleaned 
at parturition, percentage of young collected at pattuiicion, per¬ 
centage moved from heater, peiccntagc moved fiom fan, and percent¬ 
age of young surviving all tests The difteiences involved aie slight, 
and before any definite conclusions can be diawn it is necessary to 
know a great deal about the maternal bchavvor of females with 
large striatum lesions 


Theoretical Discussion 

The observation that coitic.il opeiatton in infancy is less detrimental 
to the performance of the miiteinal behavior pattern tli.m similai 
decortication occurring m adult life has been made icpeatediv in oui 
consideration of experimental results The intcipietation of this 
superiority, while it offeis oppoituiiicy foi numeious stimulating 
speculations, is exceedingly difficult 

The possibility of nei vous legeneiaticn in the injuied infant brain 
may safely be disregaided Such rcgiowtli has \et to be demon¬ 
strated and all evidence is again&t its occuirence Histological ex¬ 
amination of all operated brains yields no evidence fen leplacement of 
injured tissue Present results luc based upon iiic.isuiement of de¬ 
struction taken from the adult brain Had any destioyed tissue been 
replaced by regcneiation oui results would remain uiiaftccted because 
in sucli a case the pioportion hetvi een noiinal and exci'-ed tissue would 
have been altered before our measurements weic made 

The theory of duischisis in iclation to hiain injuiics, advanced bv 
von Monokow, might be biouglit to bear upon the evidence yielded 
from this expeiimcnt There is, possibly, some “long-time effect’’ 
of cortical operation which pcisists seveial months after the injuiy 
and consequently affects the pcifotmancc of animals tested within a 
few weeks aftei they aie subjected to partial decortication If such 
IS the case we may assume that .i part oi all of the diaschisis is din- 



146 


JOUriNM C)J (,I.K’IIIC I-i^CHOIO(JY 


pelled bcfoie the infant operate, b tested foi iiiateiiial bchiuioi IIo^v- 
ever, I/a.dilev and otlieis have paid especial attention to the pos¬ 
sibility of diascliibis m connection ^A’lth studies of coitic.d function in 
the rat, and it has been found that the iccovcii slmwii I I- diivs .itiei 
operation is as neaily complete as that levealcd at anv latei time 

In an attempt to explain experimental findiiiffs similai to those 
presented in this lepoi t Tsang (8) offers the following in tci pietation • 

With extensive loss of cerebral tissue, a yoiinK binm, by viiliie 
of 1(3 high plasticity, reconditions the residual parts tor the 
extra-ordinary mlegrative duties which are otherwise not re¬ 
quired of them (p 242) By virtue of high plasticity of In¬ 
fant biam tissue the gener.il nntl facilitativc forces in the intact 
parts arc promptly organized inio dynaaiic pattcins to ineei 
environmental demands In the light of previous studies, this 
organUation. Is ncliioved rather in terms of relations nnd rntiot, 
of excUnllons in the dlffciciic parts, the specilic locality of paits 
matters little (p 243) 

Intcrpremcions such as the above may be applicable to ptesent 
findings, but until more experimental evidence is available out inter¬ 
pretation of lesults must be extremely tentative Wc piefer to defci 
interpretation of our own results until sub'eqiicnt investigations, now 
under way, me completed, 

Summary 

The picscnt mvcstigniioii n, the second in .in cxpciiineiual scries 
dealing with the neurological coirelatcs of innate beh.ivior In the 
first investigation piimipaious females subjected to coitical opei.itions 
at lOO days of age weie given a series of tests of m.iteinal behavior 
III tins, the second investigation, 54 females were cortically opci ated at 
ages ranging fiom 1 to 30 days At 100 days of .age the fein.des weie 
impregnated and subjected to the same tests used in Senes I. 

Because the two investigations were conducted in different labora¬ 
tories and with diffcient stocks of animals a control gioup of 23 
normals was included in all tests 

Experimental findings appear to justify the following conclusions 

1. Animals opecuted m infancy and those subjected to partial 
decortication in adulthood tend to he inferior to noinial females on 
tests of maternal behavior, 

2 The degree of inferiority of cortical operates sliows a direct 
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lelacionship to the extent of the lesion, laiger lesions producing more 
scvcic losses than smaller invasions of the neopallium 

3 The loss involved appeals to be in the abilitv to integrate 
discrete behavioi units into a unified whole, Many opeiated females, 
for example, cairy young about the cage as actively as do normals, 
but they do not cany them to a common corner or to the nest. 

4. Animals opeiated upon in infancy aie superior to those opeiated 
in adulthood in the majoiitv of cases Infant operates do not equal 
contiol performances but usually exceed the noimal of the adult 
opciatcs. 

5. Tile extent of the infant operate superiority appears to be 
related to the amount of cortical tissue destroyed. As the siv-e of 
lesion inci oases, the degiee of superiority of infants over adults glows 
largei 

6 No evidence for an unequal functioning of cortical areas is 
found, 

7 The effects of unilntcial invasion of the coitcx ate less scveic 
than those of bilateral destruction, even tliouglt the total amount of 
tissue excised is the same in both cases. 

8 There is slight evidence indicating that the striatum may con¬ 
tribute to the mediation of tlie pattern of mnteinal behavior 

No thcoietical inteiprctation of experimental findings, is presented 
Tlio need for furtliei investigation of the general problem is stressed 
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Tliis IS a fuithei lepoit upon the development of female twins 
bom Lnnuaiv 19, 1932, and lea.cd in the experimenter’s home 
fiom Febiuaiy 22, 1932. until jMaicli 22, 1933 Pievious reports 
upon the outcome of this mvestiuation have dealt with the establish¬ 
ment of social siinling (2), the eftnet of icstricted practice rjpon 
icaclung, sitting, and ^standing (3), and the lateinhty of function 
in the subjects (4) The present lepoit denis chiefly ■with the late 
of development of behavioi duimg the period when the environ- 
mental conditions of the subjects wcie most severely lestricted, 
namely, the fiist seven lunar months (ending on day 192) Later 
development is ticated foi the sake of completeness, but it is of 
less iiueicst as it occuired unrlci ciicuinstanccs which moic nearly 
appioximated Ameiican familv life 

The circumstances of the twins fiom the beginning of the expei i- 
ment to the end of the seventh lun.ii montli were in biief ns fol¬ 
lows The sole care of the infants was exercised by Mrs Dennis 
and mvsclf They weie fed on a lactic acid cow’s milk foiinula pie- 
paicd foi us by the Univeisitv of Vnginia Hospital Feedings wcic 
appioximatelv at 4-hoiiT inteivals A daily bath was given in a small 
tub in the nmseiy and a daily sun bath was given hcfoie an open 
window. 

The subjects wcic kept in individual Kiddie Koops, and were 
always placed in the supine position The Kiddie Koops weic 
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separated by an opaque screen 7'lic subject', uerc talccri from thcii 
ciibs only for feeding, bathing, cleaning, and clicssing, and for a 
few experiments They ^veic taken from then mirsciy lonm only 
foi monthly metlioai examinations at the nearby liospit.tl. No one 
cnteicd the nnisciy unless accompanied by one of the experimenters. 
The infants were not pioppcd up in a semi-sitting position niid no 
tors were given them. Only tree-tops and the sky were visible from 
the windows of the room, and no pictuies oi iniiiois weic hung 
on the walls The nursery contained a minimum of furnishings. 

We did not smile at the subjects noi did we speak to them, romp 
With them, or tickle them except as these actions occasionally were 
incorpoiated into routine expciiments We talked to each other 
when m the nursery but did not diicct oui rem.uks to the infants 
We did not punish the subjects for any act on thcii part, and we 
tiled to avoid rewarding them for any act, eithei by piaise, pat¬ 
ting, or special attentiveness However, when citJici infant cried 
insistently, we entered the looin and collected whatever condition 
secraetl to be the cause of the ciy We did not adhere rigidly to 
the feeding schedule If cithci infant scciricd quite hungry before 
the usual hour, she was fed; and on the other h.uui neither infant 
was ordmniily awakened if slie w.is asleep at tlic usual hour for 
feeding. 

Additional details with icspcct to the caic of the infants will be 
found m pievious reports (2, 3, 4). 

Notes on the behavior of the infants weie taken each time we 
entered the room, which we did on tile average about 12 times 
per day. 

While some of the rcstiictions just outlined may seem cxticmc, 
It must be borne in mind that they weie applied during the first 
seven lunar months when infants are awake but little longei than 
IS required for feeding, bathing, and dressing. Beyond the seven 
months’ pciiod, the restrictions upon motor practice .and upon social 
stimulation weie abandoned one by one. The icstrlctions were 
removed not because of any restiveness on the p.nt of the subjects 
nor because anv detrimental effects were app.iient, but because 
the imposition of such conditions is a novel one In child psychology 
and it was felt that a prolonged experiment of this ch.iiactci should 
not be undeitaken until after the effects of a slioit period of re¬ 
striction had been dcnionstrateJ 
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Tlie stilngcnt comhtlons ot the fi.st seven month, were subse- 
diietitly altered as follows. 

On cl„y 192. wc began to speak to the subjects and occas.nnallj. 
to romp and play w.th them The subjects’ m.tial teact.ons to such 
Delmvioi weic of coiiise recoided. 

Beginning with dy 254. the infants weie often placed pione on 
quilted pads on thq floor for periods of five to thnty minutes daily 
Piactice in maintaining the sitting posture was begun on days 262 
and 263 ns lepoitcd eaiher (3). Placing the subjects in high chans 
was staited on day 300, and rattles, the only toys which weie pre¬ 
sented to them, weie intioduced on day 341. Tiaining in stand- 
mg with suppoit fiist occuned on day 364 (3) Du.lng the final 
month of the cxpeiiraent tlie infants weie intioduced to a variety 
of new conditions, and their enviionment was no longci of a dc- 
cdcdly icstricLed sort Plo^ever, even at the close of the expeiiment 
the mnjouty of their waking houis were spent in the cubs 


Beh 4VI0RAL Development 

^ leccntly compiled the developmental 
lecoicls of 40 subjects of baby biographies (6) The icadci is rc- 
tened to the oiigmal publication foi definitions of the items of 
behnvioi, as they are too long to wairant lepetition in full 

In Figuie 1 the notations along the left maigin are short desciip- 
tions of the bchavioi items The honzontal line opposite each nota¬ 
tion indicates the age inngc during which this item made its appear¬ 
ance in the biogiapliies and the shoit vertical which cuts each 
hoiizontal line indicates the median age foi the appealance of 
that item The figines at the left of the chait indicate the niimbci 
of repoits of each item All of the infants whose records aie on 
this chait ucie clescTibed as healthy and of noimal intelligence, and 
none was vciy unusual in the amount of tiaining which was given 
It Since less tlian 40 lecotds, and in some cases only 10 records, 
arc lepicsented foi each item, it is altogetlici likely that the ranges 
here repicscnted are too nanow. 

The ciicles and tnangles show the ages at which each of oui 
suhiects fiist peifoimed tlic items listed on the cliart The elides 
indicate the recoids of the laigci twin, named Rev, and the tnangles 
the lecoids of Del, the smallei of the two A few items show no 



152 


jouRMAr. or ciiXLiic psychoi 0(.y 


0330$ 


I Flwita Tisar objoet 2L 

5 Start at smind 

3. Follow noving objoot 17 

4. Hand to DouUi IS 

5 Head follows object 13 

6. Tenra 12 

?• Smile at porsoji 20 

0. Head upj supine U 

9. FLxate distant objest IS 

10, Vocalise vowel IS 

II CrAsp objnots 16 

12, Chest upi prone 9 

13, Visual blink 1'=’ 

14, Vocslize to parson 11 

Ig tsLUgh 24 

16 Balance heuU 9 

17 Vocalise syllable 1^ 

18 C *7 at aaund XJ 

IS Turn toFSFd eaund 19 

!Q Hursing Inhibited I** 

21 Objest to Douth 19 

H, TTatob 9vm bond 19 

23 Play with own hands 13 

24. Sbtrt at strangar 

25 Sit ehen piepped IS 

2S Chiat up, auplno 10 

«7. VoeallBS tio syllablss IS 

20 . Ory at itrnnger ii 

29. Oran lO 

SO VlaunU^ direoteJ rcaohlng SO 

8L Pull to litting la 

Sa. Oraap own foot 14 

SB Drop or throw objaot la 

34 Supine to prono 0 

35 Cry at loss of toy 10 

38 Dupllcitad syllable 11 

37. Toes to DQUth 13 

50. Craap person's fflCe 13 

39. Sit alone HS 

40. Pat> beaif or strike 14 

41 Roll acvoral feet 13 

dP Rise to sitting 10 

4 3 Pull to Imeeling 10 

44 Stand holding fumltirs 11 

45, Creep Zi 

46. Relk bolding furnlturo 19 

47 thill to standing 23 

48. Tlslk whan led 14 

49 Stand Slone 10 

50 Pew stops alone 24 


Age In Hooka 

1 7 13 19 04 31. 57 45 49 53 gL g; 75 

O 
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FIGURE I 


records fui out subjects bccnuac in these lespectb i\e failed to make 
observations comi>aiable to tlic biopjiapliical lepoits 

By Tefening to the cliai t, it will be seen that with icspcct to 
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the Items whose iippci hm.ts .ippear within the hist seven lunni 

% T iT'" ' ^=*11 with.n the nge 

.nge of child,cn with normal enviionments In the uppei half 

o the chait, the Items in Mhich the subjects fall beyond the langc 
of the comparison subjects are chieHy the hist thiec items, which 
occiu at such an early age that it seems iinlikelv that the leta.dation 
of the twins was due to the expciiment It seems mme likely 
hat this may have been due to the poor iiutiit.onal condition of 
the infants when wc leceived them. Aside from the fiist thiee 
Items, the only other apparent retardations among the .terns which 
oidinarilv appear \vithin the first seven months occur in Rev’s case 
only i hev aie head up, supmo." “object to mouth," .md “vocalwe 
;vo syllables In none of these cases is Rcy more than t^vo weeks 
beyond the uppei range of the hiogiapliical subjects, and since 
records are available in some instances foi less than 20 infants, thcie 
IS a strong likelihood that the raiiges> here shown nie too narrow 
It IS concluded theicfoie that the records of oui subjects within the 
hist seven months aie not distinguishable fiom those of the childien 
whose iccoids have been kept by biographcis 

A sitnilar conclusion is leached if instead of the biographical data, 
Sluilevs lecent data (7) aie used for comparison Shiiley followed 
a mimbei of children through the first two yeais of life, obtaining 
a longitudinal lecord of behavioial development We have selected 
from her tables those behavioi items which do not involve special 
tests, and hence which aic compaiablc to oui observational nccoimt 
of development These are shown in Figure 2, which constiuctcd 
in the same way as Figiiie 1 In respect to the 14 items in this 
chart whose uppei ranges fall within the fiist seven lunar months, 
our subjects’ only retardation ib a onc-week delay m “startled by 
sound’’ on the part of Rev 

Such compansoiib arc of course not ideal, as the different sets of 
data wcic gHthcicd bv cliAeient people nnd in somewhat diffcient 
wavs Ncvcithelcss, it is believed that they are sufficient to show 
clearly that no striking abnoimalitics of development occurred dui- 
mg the pciiod when the environment of the subjects of the cxpeii- 
ment was highly lestncted 

It IS of coiiisc epute possible that had conditions been normal our 
subjects might have developed any one of the items at an age dif- 
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Cao«9 

1 Hii.d upj prose ZS 

2 Stop crvlnE "1''^'’ taken 19 

S, HoLUe object 18 

4. St&rtlad br sound 19 

5. SeUe el person 29 

9 Babble vhen tallied to SO 
T Cheat upi prone 22 

6 Pls}' with hende 22 

9. Laugh aloud 22 

10 Recognise stringer 14 
111 Adjust for lifting 10 
1? Play Kith objeot SI 

13 Hand or cbjeot to toouth SI 
IJ Uj^lc InMbils pjjlig 19 
IS Pla^ nlth toes 91 

19 I Roll 19 

17 Sit elsne sne almsts SO 
la Soba pragreea prone 1.7 
IB Stand holding fumitira ll 

20 Crtap 8! 

SI, ITaU when led 81 

28 Walk holding Ibmitura 12 
2g Pull to aUnd 17 

24 Stand alona 81 

25 Walk alene El 

MOURK 2 

/cjciic fioiii char nr ^Yhich ir rnctu.'illy appciued Tli.it sij^liC diiCm- 
ences in bchavioi may have been induced by the cxpeiimcnt, theie 
IS no intent to denj', and no means to piovc oi dispiovc Ikit it 
must be concluded that \vhatever the cftects of the expeiiinent mav 
ha\ G been, they were not sufficient to foicc our subjects beyond the 
range of infants reared under normal conditions. 

Aftei the seventh lunar month, the subjects show some lecoicU 
beyond the lange of the compaiison cases Tlie responses in wliicli 
ictaidation is gieatest aie visually diiectcd leaching, sitting alone, 
and standing with suppoit, and these ictardations have been shown 
in a previous repoit (3) to be clue piobably to lestiictcd oppor¬ 
tunities foi practice It should be emphasized hcje, as it has been 
in the pievious publication, that although tliese icsponses wcic 
absent when first tested foi sit ages bevond the nounal limit, yet 
each of tliem was rathei juoiiiptly cscabliilicd without c\<imj^le and 
■without rewaid when opportiinitips fm pi.iLticc weie pinvuled Tt 
seems reasonable to suppose thcicfoic tliat the lack of inbiiuciion 
and of socially aditunisterccl lewaids was not lebponsihlc foi these 
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retardations, but lathei that they weie due to the lack of self- 
diiectcd piactice. 

It IS necessaiy to comcnent on the peifotmance o£ each of out 
subjects in icspect to the last eight items of Figuie 1 and the coi- 
icsponding Items of F.gme 2, nil of which aic locomotoi in charac- 
tei. In all of these lespo-nscs Rey is ncai or just beyond the upper 
limit of the contiol cases She is so neat the uppei extieme, how- 
cyci and the nuinbei of contiol cases is so small, that it is unceitain 
whethei the combined lestiiction of piactice and restiiction of social 
stimulation had any effect upon these items Any influence of tlie 
cxpciiment upon Rey s locomotion becomes doubtful when wo widen 
our sampling of noimal childien The upper langes of Shirley’s 
study aic slightly beyond the hmgiaphical langes, and Rcy’s lecoid is 
m many icspects indistinguishable fiom the slowest of Shulcy’s 
cases, who of couise weie not depuved of social cncoiiingemcnt oi 
piacticc. (This fact is not shown clearly by Figuic 2 because Shiilev 
Yas not able to obtain Lomjdete data foi hei most let.uclcd subject ) 

On the othei hand, Del’s locomotor peifoimances in the items 
at the bottom of tlie cliait occiiiicd at ages considcinbly be\ond the 
uppci limits set by the biugiaphical lecoids oi by othet studies of 
noimal children They aie too letaided to be piesented on a chait 
of this width and in consequence aie shown in 'Fable 1. The last 


TABLE I 

Dee.’s Locomotor Items 


Pull to kneeling 

Stand holding furnitiue 

Creep 

Walk holding fuinitiiic 
Pull to staniliny; 

Walk when led 
Stand alone 
Few steps alone 


Weeks ot Age 


77 

67 

nevei 

92 

31 

SI 

111 

111 


of these items, which is walking alone, occuiicd only shortly 
bcfoie the second biithday 

Ccitain consideintions make it exticmclj doubtful that this 
letardation was clue to the cxpeiiment The suhicets of the e.xpeii- 
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rncnt arc noAV siif'litlv more than six and oi^c-lialf yciiis old "While 
Rey tiiioughovit her histoiv has been csbcntiallv noimal, it lias 
become apparent duiing the past two vcais that Dtl has some dis¬ 
ability of hei left arm and log Hei left arm is much more 
mikiiaid than her light in all lespetts and is almost iimistd by 
hci Her left leg is vciv inferior to the right, Del hris been sub¬ 
mitted to a thoioiigh clinical examinalitin, and the medical leport 
shoivs no anomalies of bone or muscle .ind gives a diagnosis of 
mild left hemiplegia piobablv lefcrable to coi tical injury at birth. 
This injury inav also be the reason tor Del’s low IQ, wliicli at 
foui and one-half years was 70 while that of Rev was 107 (Stan- 
ford-Binec) 

Neither the heiniplegia nor the low I Q of Del made themselves 
manifest at an eatly age It wdl be seen upon cx^imination of 
Figure 1 that Del was retaidcd in pincticdlly nothing piior to nine 
months of age. Extensive movie records taken in the thud montli 
levcal no disability on the left side These facts of cooise agree 
well with the view tlirt ihc cortex is very incomplete at ihat age, 
and with the recent findings that later intelligence cannot he pre¬ 
dicted within the fiist year (1), 

While the special facts of Del's c.ise deserve attention in them¬ 
selves, It must he kept in mind that they aic iclevant in the picsent 
connection onlj’ because they tend to sliosv tliat the lettiidation 
■which appeared following the first year A\as m all likelihood due 
not to the experiment but to some oigaiiic deficiency 

Discussion 

It seems to us that the experiment shows that noimal bch.ivioial 
development can occur in some infants when most of the first ve.u 
IS spent under conditions of minimum social stimulation and of vciy 
restncted practice. In other words, a laige number of acts on the 
part of the adult which have been lield bv some people to be of im¬ 
portance may be dispensed ivith Fondling is not necessary foi the 
development of interest in, and evoiv sign of affection foi, the .idiilt 
The child does not need more than the barest matciials m oidci to 
achieve the development shown by the chart Fuiihcimure, he need 
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not be caiefiilly \Aatched foi the proper administration of icwards 
and primshments. Tlie infant within the first year will *‘giow up’’ 
of his own accoid, 


Summary 

Two infants reared under conditions of miniiniim social stiinula’ 
tion and lestiicted piactice for the first seven lunar months of life, 
and undci less stringent conditions duiing the leinaiudet of the first 
\eai, yielded duiing most of the /list yeni a iccoid of development 
not distinguishable fiom compaiihon rccoicis of infants in normal 
enviionmenis Retaidationii in the onset of ccitain icsponses arc 
believed to have been due to specific lestiictions of motoi piactice. 
No geneial ictaidation appealed in one subject The gcneriil ic- 
tardation of the other subject fiom 10 months of age onwaid is 
lefei.ible to an mtracianuil bntli injury and not to the expeiiment. 
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CONTRASTS IN MARITAL RELATIONSHIPS IMPING¬ 
ING ON CHILD ADJUSTMENT TWO CASES+i 


DcpaHnunt of Echtcahuit, If'liiHicr College 


Dorothy Walter Baruch 


The flist case is that of a small bov, VV, at times tense, at times 
ovRilv-evcited, often withdiawing fiom lespoiise to others yet oveilv 
aggicssive, vindictive, unstable, and, as it -were, out of Imniiony 
with himself ,ind the woild The second case, aKaiii, of a small 
bov, alert, full of vitality, eagcilv confionting situations betoie him, 
iclishing play matciiah and other childicn, and. on the whole, 
ojientint? himself ■with stabilitv in hi<? day to dav life 

Both chiUUcn attended the same picschool,^ and weic ohsevved 
by the same invcstig.itoi m a lescarcli pioject covciing 33 cases in 
which child adjustment was studied in connection with tensions 
in, the interpniontal lelntionships ^ Both childien came fiom well 
educated faiiiihcs of the same occupational level The patents of 
both would have been said bv any casual obsctvei to have been 
functioning as haimoniously with each otlici as the "aveiagc” couple 
III inteiviews, however, the father and mothei of one child uncov¬ 
ered tensions in vaiious areas of their mairinge, which fiom the 
equally frank repoits of the othci father and mother, appealed to 
be absent. Both children evidenced behavior problems of one sort 
or anothei, Tct, when eacli was latcd on an adjiisLinent scale bv 
head tcaclicr and investigator separately, the avciitge adjustment 
status obtained was for the one, pool adjustment, for the other, 
satisfactory.^ 

^Received in the Editorial Office on January 18, 1938 

*l'Tom a paper lead at a meeting of the Pacific Coast Assncintinn for 
Nurseiy Education, Sonthein Section, May 8, 1937 

^Broadoaks School of Ethication, Wlutticr College, Pasadena, California 
Sttidy of Reported Tension in Interparental Relationships as Coexist- 
ant with Hehavlni Adjustment in Young Children (Doctoral Dissertation, 
Claiemont College, April, 1937) 

^Further details concerning this scale and other points bioiight out in 
the study are given in an article based on the above sttidy, and heal¬ 
ing similar title, appearing in the Journal of Expeilmental Education, 
Decembci, 1937 
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What, tlicn, weio the maiital tensions c*ntenng m the case of one 
and absent in the other’ And which were tensions of the snit inoie 
typically associated witli poor cliild adjiistnicnt m tJie cntiic Kioup 
of 33 cases included in the study in which these two wcie part’ 

Let us fiist present the case studies and then comment on the 
various sorts of marital tensions which appeal in them in the lijtht 
of whether these snine sorts of tension were sit'inlicantU'^’ rchitcd to 
child adjustment in the whole 33 cases studied 

Case One G 

1 Jdcnitfyttig and Gcneifil P/iysicnl and PsycJionietnc Data 
Age at entrance to prescbnol Two years, five months 
Age at close of cose Four years, six months 

A^ernge ndjiistnient etatiis during progress of case Poor 

a Health, 

Health luul dcvelopmeiual hl^lUJ'y showed no inniked dcvinlions from 
the average,^ 

In the repeated pediatric checks licnllli was considered good lie 
appeared to he well nourishetl There wak a slight conveigcnct of the 
eyes A tendency peisisted to chiomc redness nf mucmis nicinbrnne of 
larynx and nose 

In the orthopedic checks general postuie wan shown to bo good Spine 
nnd feet normal Slightly protruding abdomen One inch knock-kiiccd 

Weight was consistently alightly above average foi height, ami height 
slightly under average for age throughout the school career 

b Psychomdne (Stanford Kevision of the liinct-Simon Scale) 

CA +yenrB, 5 months, A S years; IQ IIJ (Previous attempted tests 
were considered non-rliagnostic because of the child’s ncgntivisin, For the 
same reason the results of this testing were likewise questioned ) 
c S/>cech checks 

Periodic exnminations during the school career bv the speech specialist 
were essayed In none was it possible adequately to check enuiicialioii as 
the child was extremely negative A pionoiinccd stutter was, howevei, 
noticeable 

2 Sitiiimai y of Oluci vnlia?ial Records lu the Piesrhool and of Ri/>oils 
on Chtld's RUiavioi fiom Home 


“The teiin significant ns used thioughoiit this papei enrrits the usual 
statistical designation, here specifically meaninB whether the difFeience in 
proportion of child adjustment in cases where a tension was present and 
in cases wheie absent equalled three oi moic times the standaid crior 
of the difference (of the two pioportions) 

The question of a post-cncephiihtic condition was gone into because of 
the- child’s instability, but was out-ruletl in the light of the toniplele Tiiedica! 
history 
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n Molo! Aeuelopincnt, 

On entrance /P's movements were somewhat stiff He manifested poor 
control on the apparatus and \vj& clainsv in use of mateiials and awkward 
in the handling of clothes, etc All motor coordinations showed great 
improveineiu by the close of the case The left hand was definitely pic- 
feried 

b InteUcitual dcvtlopintiit 

Flightincss and quickly shifting attention neie noticeable For example, 
he would start out for an airplane, saying, “I want that aiiplane,” and 
on the wav catch sight of the swing, go toward the swing, catch sight of 
a tricycle, lush toward it, stumble over a ball, and shift qtinkly to focus 
ou the ball 

He would ask innumeriible questions but woiiUI not appcai to attend to 
answers, instead going on with his own stioain of talk, either repeating 
the question or explosivolv demanding, "hiviitf’' (“What?’’) five oi six 
tunes over, not waiting in between for leply 

Most pronounaed interosts were m hnmmcr and snw 

c Social divchpnienl 

U' played by himself a good deal, howevei, toward the latter pait of 
hn school cnreei plaving moie with other children In contacts with them 
he hatl no vt-gaid fur priontv ughts He would push them from tncycle 
nr kiddie rni ns he wished these fur himself 

He was openly and nggreasivelv antagonistic to othei children, hitting 
them with no obvious piovotntlon, puichingj kicking, squeezing, choking, 
poking them with sticks, and so on 

In addition he would often talk about biting others, “chopping them up,” 
and the like, iiul would drninati7c various soits of "killing'' us, for exaiii' 
pic, going siounci the yard with a piece uf clay lepuuting that he had 
It for the purpose of "shocking pcoplu dead " He would frequently threaten, 
ns for iiistancu, to nnutliur child, 

"Soiiiedav I’m going to hrmg a gun and kill you 
And shoot voii (lend, . 

And then lit cut voui head off with a knife 
And then lil cut everything else off and let the God out of 
you 

lil bung everything for the Inisiness 
And vou’ll be dead and all cut up” 

He demanded much attention from adults in his plav, appealing to them 
foi help rather than attempting to solve ius own piobleins, and often, 
asking them for suggestions, only to continue on his own wav' He also 
freipicntly demanded that they “Look, look,” at what he was about, and, 
as has been mentioned above, came to tliem vvitli many questions, not 
appaiently seeking information, but lathei unitdct 

d LriioUonal adjustment 

Early in his gchool careei, tallying with repoits fiom home, there ap¬ 
pealed to be a shutting out i)f eveijtliing but his immediate (usually 
quickly shifting) goal, with no legaicl for any clulcl, material, oi lule in 
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the way, He would shove all aside anti go straight toward his own end 
For instance, coming into the rest room one day, he saw the "lurlle bowl” 
on a shelf and started toward it The teacher Cold him it was time for 
rest, not for walching the turtles He gave no evidence of hearing, but 
continued toward the bowl, knocking o\er a chair in hia way, which he 
apparently failed to notice as being there Later this imperviousness was 
replaced at rimes by either direct negativism oi by evasiveness, aa snying 
he “did not ^now how” to carry through simple requests, etc 

Meal times were periods for displaying varied emotional manifestations 
There were many food refusals, much spilling of food, ciying, breaking of 
dishes, and so on 

Crying and whining at other times were also much in evidence /f' 
would meet defeat with either this sort of response or with more violent 
temper. A tricvcle spill would for Instance bring forth from him a veiilable 
torrent of abuse, shrieks and kickings, and anba of “I'm mad nt you” 
Temper tantrums were especially prevalent when the child was with his 
father 

Jealousy of two younger siblings was shown by open avowals of "I 
don’t like them,” b> jamming of fingeis ui doors, by attempts to choke, or 
otherwise injure tlieni. 

Cruelty to animals was also evidenced, culminating in the crushing to 
death of a baby duck 

That a pronounced stutter existed has already been mentioned 

J’'reiiuenC masturbation would take place, either after defuiit, or during 
periods of aimless wnndering 

On the whole the child was at odds with hlmscIf—nnstAblc—vaijing 
from periods of tenseness to periods of irritability and excitement 

£ Sutnmary listing ej pioblem behavior evuicnced 
Feeding difHcsilties 
Tempei 

Crying and general irritability 

Impervioiisness 

Negativism 

Failure to regard others’ priority rights 
Antagonism, meanness, cruelty to other children. 

Jcalousv of siblings 
Flightiness 

Over-demanding of attention from adults, 

Masturbation. 

Stutter 

Cnieity to animals. 

General instability 

3 Sig7iificaJit Factors j» iJir Social TIisfory and Summary of Pai cnial 
luten elalionsliips. 

T-Ke father and mothei weie both college Eracluates, the fnthei n 
salesman of stocks and bonds. He ivas a tall, thin, sli{;)itlv stooped 
man whose movements tverc somewhat jeiky. He always appeared 
to be rushed and spoke witli rapidity, repeating many pluases '.evcial 
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times, and occasionally hesitating on initial vowel sounds, giving the 
impression not so much of a stuttei as of neivousness He seemed 
very tense and sclf-conscious. 

The mother was a large handsome woman with a rather tense 
manner tliat she obviously tried to control, so that she possessed 
what appeared to be an external quiet and calm. When she forgot 
this, as she would at times in conference, she would talk with much 
greater speed and with rising voice She gave the impression of be¬ 
ing capable and efficient, strong and lesohite 

The father in his own family had been dominated by parents 
and four older sisters He was the baby and the only boy Domi¬ 
nation was alteinatcd with pampering He wanted to take more 
and more responsibility foi himself as he grew hut would always 
find himself being told what to do or having things done for him 
He came to feel in consequence increasingly inadequate He longed 
for a boy of his own age to talk to but was always unable to find the 
perfect companion with whom he could talk and shaie difficulties 
His patents lacked haimony. He nnhs extiemcly antagonistic to 
botli of them His one source of consolation lay in the sympathy 
and kindness which he felt came unceasingly fiom his one sister 
This bister he brouglit to live with the mother and himself when 
they were married. 

The maternal grandfatlier was a harsh, scveic man, oppressive 
to the maternal giandmothei. On the farm on which they lived 
the grandfather “forced” the grandmother to do work that was too 
heavy and too hard foi any woman The mother resented his 
treatment of her motlicr and his domination of both grandmother 
and herself, yet slie felt guilty over this lesentment and repressed 
the antagonism (winch in the course of confeiences with the 
worker she was able to bung out and clearly face) She knew, how¬ 
ever, that slic ciaved independence and that she longed for the day 
when she could be hei “own boss,” stand on hei own and move from 
home. 

Thus the father entered marnage, having been pampered and 
dominated and having gamed a feeling of inferiority from these 
Whcieas the mother had been much dominated, likewise having 
gained a sense of inferiority 

The father v anted a son above everything After came, the 
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inothci began to identify liim with her f.itliei, seeing in the two 
several pronounced resemblances, lejccting the cliilil in consequence 
On their arrival, she turned to the girls, giving ovei the caic of the 
boy to the fatliei, The fathei slept with him, hatlicd and dressed 
liim, and disciplined him in his own fashion Ihiys needed to he 
strong in charactei Sternness liaideocd them . Lverv oppoi- 
tunity to ex:act obedience was utilized Hcie was an outlet foi the 
fathei’s cailiei-boin need foi adequacy 

Not that lie had failed to seek othci outlets lie liad vsoikcd 
haid at his job, hut “the caids were against lum—the depression ’’ 
Accoiding to him, it liad been a haid pull He would get upset 
and that would upset the mothei and make her uiit.ible with him 
It had jaircd his tonfidcnce in himbclf. lie knew his upset condb 
tion had icflected on his Yifc The money end too h.ul been bad 
He UQuld get more ujiset and 'Mould be apt again to upset the 
inothei 

He felt he should be boss of tlic family Hut the mothei re¬ 
sented this. Accoiding to her own account, “I’m not a bossy 
woman but I want to take the Icadeiship.” Hci husband wanted to 
be the man of tlie family, tind she -was not m illiiig to pass the 
status ovei to lum Theic was “somctlung in liei” that detested 
being dominated. The same in the fnthci As the lesult^ 
Trouble. . “No, they ncvei can talk things ovei. The fatlici 
likes to aiguc and argue, and it's always aigument and nevci talk* 
ing things over. It drives hei ciazy . . ” 

Conflict entered on the scoie of fnenJs and IcibUic peisuits 
Moicovei, one would ciiticize at eveiy oppoitunity and the othei 
would lescnt the ciiticism. The fathci longed foi some othci sort of 
lesponse, foi sympathy and consideration .iiid undei&tanduig instead 
He resented the lack of these in his wife Also hei lack of aftec- 
tion This latter, however, the mothei felt she needed definitely to 
withhold, because when she became the least bit loving, the fathci 
would “take advantage” of her and “foice liiinsclt” on liei seeking 
sexual relations A purer soit of aftection she longed foi, but not 
for the sexual part of maiiijigc, which was distmctlv objectionable 
to her, uiiplcasuiable and unsatisfying She had hc.ud that othei 
women reached a climax, but she heiself, never . . Having the 
fathei' sleep m another room with the child helped a little . . . 
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But hcic aiosc nnothei soit of Loriflicc. She hiid turned JF over 
to the fatlict, and what soit of a child was TV becoming^ Stub¬ 
born, tempestuous, ciucl! She could see that the father was too 
evactioK and strict She felt that the child was lebclling Dis- 
agicemcnts ovei tlie child’s up-biinging giew, 

And vet anothei source of conflict The fathei’s sistei "Aftei 
we weie inaiiiecl, she used to come in at night and sit on the edge 
of the bed to talk to him You know the atmosphere that exists 
because of mv feeling towatd hei tind hei jealousy of me is perfectly 
tenihle ” and again, “He is liei liusband-sub&titute. He means 
just cvciytliing m life to her But lie wasn’t satisfied with just 
having a sibtei, that’s why he maiiied me But even so I just give 
him half the things and she gives Inm the other half I’m just half 
a wife and she’s the ochci half and I feel ''extra** 

Case Two HB 

1 Iileiilifyiriff and genet al thysfcal and Jisychomeitic data 
Aro at tntiiuicG to preschool Three years, four months 
Arc at close of casu Three years, eight months 

Avciagc niljustincnt status during progicss of case Sntisinccoiy 

(I flinitli 

flenlth lustoiy and devciopinental histoiy iiormnl According to 
this pcd\at\ician's» check, health at the time of preachool attendance 
was good, nutiitiun good No defects 

In the 01 Lhopedist's check, posting was tcinicd good Slight knock- 
knees Piesciiption for Thomas heel given 

Weight ivas abovis fiverdge foi liciglit, and height aveiagc foi 
ngc 

/i Psychoinetnc (Stanfoid Revision) 

C'l, 3 years, 8 months, M,!, 6 yenrs, 2 months, IQ, 175 
c Speech check 

Scoie 42 out of a possible inaxunum enunciation scoie of 47 Child 
substituted h foi v, d for the, z for zh, s or f for the, and av foi wh 

2 Sniniiiajy of Ohseivalion Records in the Piejchool and of licpails on 
Child’s Be/uivioi from Home 


The suinniaiy above, as well ns that in the next case, is based on in¬ 
formation which was gained not thiougli questionnaire but in informal 
conferences in which the luteivicwce was given much freedom to talk— 
the points investigated being gotten at moie often thiough utduect sug¬ 
gestion than thiough diiect questioning—comparable items, however, being 
covered in all cases included in the study 
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a Motor rlcv^hpuieiil 

Excellent motor coordinatiuii was manifested both In large and 
small muscle control If used all apparatus with a great deal of 
vigor, putting them often to dramalic use, as having the bnUincing 
boards be bridges, etc, which often entailed “tricks” culling for 
skilled coordinations Clothes were easily inniiipulated The right 
hand w.is preferred. 
b, Iiifelirclil/il ticvdopnieui 

At first m the school situation, H ran from one thing to another 
uiiliout concentration, rushing around in invcstignlorj persiiits By 
the end of the semester, he had settled down to longer periods nt 
uii activity, showing a fine ability to woik toward ends, to solve 
probJcrifis, ancf to meet difhciilties 

fic spoke freely to everyone, making himself understood in spite of 
the infantiluy in his enunciation In his questions, lie shosved an 
alive ciiriositv concerning phenomena abotit 

He Investigated ami cxplureil the environment He iitilired equip* 
menc, boxes, blocks, uiid boaids tu construct with and as props in 
his drainntizations The tricycle nughr, fur instance, be an air* 
plane with boards acriiss the hands for wings, or ti box iniglu be 
a hotisG with blocks built in it for stove, ash cnii, duel so on 
Specinl interests were in the animnls, in stories, music, paints, and 
blocks 

c SoeittI atijiistnietit 

The mother on entrance reported from home that the child grabbed 
things from hia older sister This cleared, however, by the end 

of the semester as the child gained more adequate concepts of 

“give and take.” in the school siluntion with his peers In scliool 

he worked and pinyed with the other children, with vciy little 

coiifiict, ulthuiigli he was alwiiys positive and dctciiiiincd in de¬ 
fending uiiy rights that were imposed upon Leadership was evi¬ 
denced frcipiently He Avuuld start drainatizations, constructions 
and the like 

He would often volunteer to help wash dishes, feed the nnimnla 
and help the younger cliildrcn lace shoes, etc 

(i Emolioiiai ncijnstiiiptil 

The mother reported a fear of dogs and shyness in his meeting of 
strangers nt home On entrance he clung somewhat to his mother 
and cried from fifteen minotes to half an hour during liia first 
three d.iys nt school, after which the crying disappeared When 
the mother spent her observation morning in the school (once every 
four weeks) he did not cling to her or notice her iindul>, but went 
about his activities with his usual relish, 

On the ivhole he presented a picture of an emotionally well- 
balanced, stable person 

e Surntfiary Itsiimj of proileiii behavior cvidcnceA. 

Temporary failure at home to regard sisters' priority rights 
DistracHhility on ertr.'ince to school 
Fear of dogs 
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Shyness on meeting people 

Crying for tntcl clinging to mother on first entering school 
Ininntilities m speech 

3 Sigiujicaul laclors in the Social History and Siiinmary of Parental 
Interrelationships 

The father was a bond salesman, the mothci a teachei The father 
gave the appearance of an ex-football player—tall, athletic, and clean¬ 
looking He had a quiet and pleasant manner. 

Tlie motlier was plain but wholesome-looking When she smiled, 
her irregulai features would light up so that one would foiget hei 
liomeliness She, like the father, looked as though she enjoyed ath¬ 
letics and outdoor pursuits Her manner was comfortable, fiee, and 
outgoing. 

The sister, older by four years, was an exceptionally biilliant and 
capahlf! ghl with marked nrtistic talent that won much admiration 
from her parents. 

The father was the oldest in a family of seven children He had 
been much dominated by his parents They had demanded that he 
bo "just right” As the father stated, "It had not been possible to 
live up to thciT demands ” He was constantly being blamed for not 
doing things properly. Combined with this, the paternal grand- 
pnients helieved that they should "map out” their childrens' lives 
They decided the college he should attend much against hvs will. 
When the war came he enlisted as a protest against them, a way 
of gaming independence But the new independence was fraught 
with difficulties He found it hard to depend on himself after 
having liad the sort of childhood and adolescence wheic res|)onsi- 
bility liad been so much taken from him He found himself feeling 
inferior, inadequate, and lacking in self-confidence. 

After tlic war he started to work and did fairly well, yet could 
not feel that his work was very important Finally he met the 
mother and found in her a sympathetic, comfoi table sort of person. 
Possibly because of her very homeliness, he could feel moie adequate 
with her. 

The mother had been next to the oldest in a laigc family The 
maternal giandmotlier was a "nervous peison" and "bothcicd more 
about herself than about her children ” She and the maternal 
grandfather were apparently haimonious in then relationship to 
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each other, find although the children t\eie not neglected, vet they 
were left to come and go lather freely as they wished, with few 
demands and little piessurc 

The mother worked her way thrniigh high school and through 
her tcaclier tiaining. She entered into school activities and sports 
of all sorts and felt capable and adequate and happy in liei o^VIl 
independence 

If she felt any consciousness of hci lack of looks, she nevei 
expressed thi'i to the -worker She seemed to have set value on lines 
whcieslie could achieve Having been biought up in a family with 
limited means, she was glad to get along with wliat the father pro¬ 
vided She and the father found in each othci simd.u tastes, they 
liked outdooi spoite and "natuic” and enjoved mutual friends 
Neither ivas felt to he ascendniu bv the othci Ratliei tlicy felt 
that they had coopcintive woiking luiangcrncnts, that they could 
talk things over and see things thiougli by mutual assent Hotli were 
interested in the cliildren and cnopeiatcd jointly in point of view 
and action in thcii upbringing. 

Scviiallv they were well-adjusted The motbei achieved oigasin 
icgLilnily In confcicjices the father wanted fmtliei infoimntion 
on one aspect of then sevu.il relations He wondeied if he wcie 
possibly ‘'too fast" foi the mothei, as he needed usually to satisfy 
hei after ejaculation had occuiied, and desired iiifoimation as to 
whethei there weie prefeiable techniques of haiulliiig the situation 
than those he was utilizing She, howevci, icactcd to tlic laitei 
without qualms, fiecly lespnnding and feeling pcrtectly satisfied, 
more relaxed, and closei after coitus. So tliat all in all, both part¬ 
ners weie finding satisfaction 

Neither was critical of the othci but gave to each othci an under¬ 
standing sympathy that each lelishcd. When either was upset thev 
shaied the difficulty with the othci As foi consideration, neither 
were, as. the mother expicssed it, “sticklers as far as attentiveness 
■was concerned” It didn’t matter if they didn’t have picsents on 
foinial occasions. What meant moie wcic little sign*, of aftcction 
at just any time ” The father might bring hei a book as he had 
money, or pick a few flowcis fiom the loadside The mother 

had been delicate at one pei lod of their mained life, hiil lathei 
than this having made for conflict, it had, she thought, brought 
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them closer tn^pthei as the fnthei had been “so grand” to her, 
taking c.irc of her almost as though she had been a child. 

"Thus, fioni then c|iiite fiank accounts given in confeieiiccs, not 
aii 5 ' ptUticulai aicas of tension wcip in evidence in then relation- 
siiip with each other 

Whiit then weie the items of tension which weie piesent in the 
mailtal lelationships of the parents in the first case and absent m 
the second^ Briefly they were. 

'I'cnsion ovei stx 

T'eiision o\ei the ascendancc-siibmission rcintionship 
Tension over lack of considei atinn, svmpathv and the like 
Lack of cooperation on the upbringing of the child 
Innbility to talk over difFcreiiLca to miitiially acceptable 
sulucioiii 

Tension over the expression of affection, 

T'ctibion ovei friends 
Tension over work 
'rension ovei lelatives 
Tension over leisure pursuits 
Tension ovei cnticnlncss of (lie mate 
Icnsion ovei finances 

These tensions were opciativc in the enviionmcnt of the first 
child and not so m tliat of the second Obvioush otliei factors 
weie also piesent which could liave made fni increased ariain in 
cither environment, ns, in the first case, the child’s displeicemcnt by 
two younger sisteis, as m the second case, the gicatei focus of the 
paients on tlic olclei sistei and hei aitistic talent, One cannot 
definitely say These inaiital tensions piocluccd this maladjiisrment 
in tlie child All one can say is tliat ccitain marital tensions in all 
probability played their role, eithci as primary causal factois, or 
as contributing factors, in the cliild’s maladjustment, since in the 
33 cases studied, taken as a whole, poor child adjustment was appie- 
ciably greatei in cases wlieie certain soits of tension were piesent 

Tension in the aiea of the patents’ sexual iclationsliips appeared 
as a factor of paramount impoitance Tension on this point existed 
in 22 out of the 13 cases In the 22 cases where it existed, only two 
of the children wcie well adjusted That is, 91 pci cent of the chil- 
dien wcic pooilv adjusted Conveiselv, in the cases where sexual 



170 


JOURNAI or GCKtTIC PSYCHOLOGY 


adjustment -wns satisfying to both imitneis, all but one child was 
satJsfactoiily adjusted That is, 91 per cent satisfactoiy child ad¬ 
justment in cases, wheie sev tension did not cntci, in coiitiast to the 
equally large proportion of chose poorly .icljustcd where such ten¬ 
sion did enter- 

Tension in the area of ascend.ince-buhmission appealed as well to 
be particularly important in connection iMtIi child adjustment 
Significantly related also weie the lemaining tensions listeil above 
with the exception uf the l.ist ihicc In addition, thcic wcic two 
other Items which do not appeal in the above eases, but which wctc 
on the whole significantly lelated to child adjustment Those were 
tension over health, and extra-marital aftaiis Moreover^ one other 
item which does not appear above—namely, tension ovei tastes— 
was not significantly related to child adjustment 

It will have been noted in compniing the two foiegoiiiK cases, tiiat 
certain factors fiom the bnclcgiound of each paiont in (‘ach case 
seemed to cany then weight- into the picsscnt Foi iiistiince, in 
the first case the fathei had in his o.uliei family life felt infrnoi 
and inadequate lii the sccuiid case ihe fathci siinilaiLy had felt 
infeiior nnd inadequate. Hoth came into in.irriaKc c.uiying nteds foi 
achieving greater self-regard How weic these needs mot by tlio 
partner? In tliefiist case the motlici, having icsentcd c.irliei domina¬ 
tion, having ciaved independence, met wh.it no doubt apfieuied .is .< 
threat to hci independence by icncwcd icscntmcnt iind .i compen¬ 
satory “stiffening of the back," making the father feel again in¬ 
adequate In tile second case, tlie mothei, having achieved an 
acceptance of self as a capable pcisoii, apparently did not feel 
that giving herself fully to niiotliei was in any way a thicat to her 
status Hence with her the fathci could feel acceptable, comfoi ta¬ 
ble, at ease, and more self-confident. He did not have to struggle 
for superior status tbiough domination 

In similar ways in many of the other cases, needs earned over 
from earlier days weie piojectcd into coinpensatoiy stuvings in the 
marriage, into seeking satisfactions for earlier lacks in ways that 
either fitted together in a pattern fraiiglit -with conflict or into 
one more harmoniously wiouglit Noi did unsatisfied stilvmgs arising 
from earlier needs seem to end in the lelatioiisliip of one paitner 
to the other Rather they seemed to run tliiougli the iclationship 
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of partner to partner—as a current along a wire—and pass on 
into the life of tlic child How much would the father m the G 
case, for instance, have peisisted in piojecting his need to dominate 
onto W had he felt adequate in his relationship to TF's mother^ 
■Whatever tlie answei, one point of intei pictntion and one ques¬ 
tion, arising out of the mateiinl heic picsentcd, seem in oi dei 
(/?) T*!!? cliild 1(1 the case does not appaiently have to witness 
overt conflict for an item of paiental discoid to impinge on his 
adjustment Refer back the figures cited above on the coexistence 
of child maladjustment with parental tensions in the aiea of sex 
Ceitainly no cliild boie actual witness to sexual conflict, yet appai- 
cntlv its existence did dynamically impinge on his development 
(/») If tensions in the marital lelationships of parents do coexist 
significantly with child adjustment, as ceitam ones did in. the pres¬ 
ent investigation, then m oui giownig field of Paient Education 
would we not do well to stress “paient-paient'’ lelationships equally 
or even moic, than the “parent-child" lelationships which have come 
in for so much concern in recent vcais^ And would this then 
not mean some leavening of absorption on Johnny and Ins prob¬ 
lems, and how-can-mothci-be-calm-wise-and-objectivc-in-relation-to- 
them ^ And would it not bung a balance of emphasis on parents 
themselves, and on their needs as people seeking love, lesponse, and 
harmony with anothei liuman, as perhaps the gientest of all needs 
in their lives? 

Depaitment of Education 
PFUittiei College 
Whittle), Calrfoniia 




1 h( Joiiiiinl of Grii<Ju Psycliolot/y, 1938 , 63 , 173-213 


ORi:)INAL POSniON AND ITS RELATIONSHIP TO 
SOME ASPECTS OF PERSONALITY* 

Drpni lincjit of Psyc/ioloffy, Univnsity of l^cjinsylvaiua 


Charles Stli'iien Rorcrts 


The impoitance of oidinal position within the fainilv has, within 
lecent vcais, bceome n subject of serious psychological investigation. 
Main' influences have contiibutcil to this len.ussance, inclucl ing psveho- 
nnalvsis which has played an impoitant rule Piedisposition to mental 
tiisniders lias been regarded .is related in some wav to ordinal position, 
find the psycho.in.ilvtical schools of thought, emphasizing as they do 
the lolc of the familial situation m nciiiosis, considei position within 
the f.imilv (with its psjcholoRical implications) as beiiig significantly 
1 elated to neiitosis Unfuitun.itely this conclusion is based largely 
upon clinical obscivations with little if any conciolled cxpeiimenta- 
tion. Thus I-Iiig-Hellmiith (32), in 1921, vv.ib of the opinion that 
U IS the widdie of thicc children of the same sex diffeiing little m age 
which feels most painfullv the uncertainty of its position at home, 
and Adlci (1). in 1928, went fuithci in stating that because ot the 
home situation pointed out by Hug-Hcllmuth middle children are 
most predisposed to ncuiosis accoiding to his clinical observations, 
.ilthough othei pobitions aie not fiee from ncuiosis 

That tins outlook IS heavily subscribed to may be judged fiom 
the statement of Hlatz and Bott (6) that 

Almost cvciync engaged upon clin.r.al wo.k m the field 
of delinquency will COIlfc^s that, wheiher justihed nr not. there 
exnts a tendency to emphasize the impoitancc of the position 
within the family of n case presented for discusMon Gon- 
c.ahties and impressions, lay and p.ofessioual, a.e mnmfold 
with reference to the “only child," the "only son, the large 
family," etc, and upon the signihcance iv he attached to such 
lelal.nnships The perplexities eniounteied “Z 

tempts to examine such chums o. to gauge the factors that must 
he !.ikcn into account become more subtle and elusive a. one 
ptocccils in llie analysis 

^Received "in the Edilonal Ofhcc on Jnnua.v 22, 1938 
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A review of previous experimentation iii this field is, therefore, 
essential. 

‘The diffeiential effect of birth older has been manifest for thou¬ 
sands of years in the selection of hens, kingsliips, piicsthoods, and 
the like, Whether oi not this selection was dominated by the belief 
in the supeiiority of file first-born cannot be answered at this time. 
It was not, however, until 1864 that this problem was first sub¬ 
jected to scientific investigation In that yeai Duncan (31c), as 
rcpoitcd by Hsiao, published a leport demonstiating that at bath 
first chddien were infenoi in weight to subsequent boin children. 
He found that first cliildren averaged 7.17 pounds in weight and 
19 2 inches in lengtli, wliilc all otlici childien aveiagcd 7.27 pounds 
in weight and 19 2 inches in length Hsiao (31) lepoited that this 
conclusion was subsequently confiimed by tl]c findings of Hecker 
(31ff) in 1865, Issmer (31/) in 1887, Schmid (31/«) in 1892 and 
Hansen (Sid) in 1913 Boas (7), in 1895 , demonstrated that this 
supcrioiity applied to height as well ns weight at birth 

It was natural that Duncan's ivork slioulcl act as an impetus to 
investigation of physical diffeienccs because these dtffcienccs lend 
themselves with case to accurate measurement. Studies weie pub¬ 
lished in rapid succession ranging from investigation uf skeletal 
conditions to susceptibility to various diseases, Thus Cndre (31^) 
in 1910 reported that after studying 203 infants langing from a 
few hours to not over nine days, lie found that the ovcj lapping 
of the sagitnl suture, due presumably to compiession duiing delivery, 
was most frequent in first-born Rivers (53), Peaison (48) and 
Hansen (3ld), working independently at about the same tunc, came 
to the conclusion that theic is a heavv incidence of pulmonary 
tubei culosis in the first and second born, which incidence is far 
greater than it should be If the older of sibs was of no significance 
Studies of other diseases arc too few to be conclusive Rivers (54) 
study of deaths due to cnncei, for example, indicated a slight excess 
of incidence on the first-born, and Pearson’s (50) study of albinism 
indicated that there is a marked excess among the fiist-boin, no 
excess among the second-born, and that theic seems to be a defect 
among the last-born 

Still another approach has been through the analysis of vital 
statistics. By this means mortality and longevitj' as related to ordinal 
position were investigated as early as 1874 The fiist surpiising 



CHARLES STEPHEN ROBERTS 


175 


fact uncoveied by Anscll (31/7), as reported by Hsiao, was that still¬ 
born fiist children greatly exceeded all the other classes, the pro- 
poition of dead to living first-born being more than double the 
average of all otliei classes This finding was subsequently confiimed 
fiom new data by Peaison (50) 40 yeais later Anscll furthei 
showed that although mortality among first-boin children was much 
greatei than in other classes during the fiist week of life, aftci that 
period It fell below avciagc foi several years, and at most ages up 
to the end of the sixth yeai, the first-boin children showed the most 
favorable mortality of all 

4th 

Sth 



1st 

2n(l 

3rd 

5lh 

7th 

Survivnis oiih of 1000 leaching age 15 

835 

845 

847 

835 

313 

Siiivivors out of 1000 reaching age 45 

6SS 

553 

655 

554 

535 


Becton and Pcaison (4) in 1901, fiom a study of more than 1000 
pairs of siblings, also found that longevity is corieiatcd with position 
in the family and, on the whole, the eailier-born membeis are fitted 
to suivive longer, thus supi^oiting Ansell’s conclusions 

The problem of physical diffeiences as lelated to order of birth 
has not been exhausted, although the last 20 ycais 1ms shown a 
temporaiy neglect of this impoitant pioblcm Suggestive beginnings 
along several lines were made two decades ago but have not been 
followed up and await crucial experimentation before they may 
be consideied conclusive. For example, Chase’s study (14) in 1914 
indicated that eldest sons weie the weakest on tests of stiength, 
studies have been made of pneumonia (34), epilepsy (70), congenital 
cataract (50) and cancel (54), without airivmg at any conclusions. 
This defect in attention was, m the main, due to the swing of interests 
to problems of a testing nature, following the introduction of the 
testing techniques of Bmet and the subsequent levisions The 
growth of interest m testing and the Woild Wai successfully 
dominated the spheie of psychological thinking, and interest in the 
problem of ordinal position in the family did not have a renaissance 
until the caily ’20’s The revival of interest in this problem clearly 
showed the effects of the preceding decade Whereas previously 
the avenues of inquiiy had been dominated bv physical considerations, 
interest was now psychologically oiiented. The development of the 
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testing tcclinH]\ie fo) p-sychoJogical tiaits offcicd investigators the 
tools, for tlie fiist time, with which cxperimciitaticii could be piose 
cutccl in tlic realm of the mental as opposed to the picceding stutlic> 
(fi disease, ma(talit 5 , nruscuhtr stiengtli, and the like. 

It IS not absolutely accurate to sav tliai the iiiobleni o1 the 
rclarionsliip of uidinal position to vai lous psychological tiaiis w.i-. 
not investigated until the 1920’s because there weic seveial excellent 
beginnings as earlj' as the ]870’s I Jiave in mind, in paiticiilai, 
Galton’s study in 1874, Yodei’s in 1894, Bohannon’s in 1898, anil 
Gini’s 111 1915 These studies, liowcvei, wcic liniidicapped by in¬ 
adequate ctiiLMia, and thus uere compelled to utilize "success” is 
the main ciiteiion Thus Galton’s study (2Ji) of English men of 
science showed that eldei sons appealed twice as often as youngci 
sons, and inteimediatc sons contiibutcd equallv Vocici's studv (74) 
of eminent men of varioiks nntion.iJities of the 18th flnd 19th cen¬ 
turies buppurted Galton'b results ui that he, ton, found tliiit oldest 
‘ons were icpiesented moie often tlian youngest, wlio were more 
often representetl than inteiiTic.diate ones Cjitu's (24) stiiilv of pm- 
fessois in Italian uiiivcr&itips sliowing that fiist-born predominated 
IS, of course, in agreement witli the findings of Gallon ani] ^'odci 

Bohannon's (8) work, undei ihe clncction of G. Stanley Hall, 
introduced an innovation in tlic foiin of the questionnuno methoil, 
and from a study of 381 eases he concluded that uidy children ar*' 
unusually picdisposed to mental disoidei, a coiicUibion to winch 
Rnll, Conat, Putnam, and Wcxhcig subsciibe on the basis of 
clinical cxpciiencc Mitchell's (dig) study of 443 idiots showed 
that youngest and especially eldest bom laigely predominated over 
the iiiteinnediate children, which conclusion is suhsciihcd to hv Ellis 
(18) and Pearson The 1907 stud]' of Heion (28) of ment.il 
hospital inmates led him to conclude that /iist-boin chiUlicn fiom 
insane stock aic moie likely to hecoinc insane than olhex sibs, the 
observed ficquencv being 108 as compaicd to the chance expectancy 
of 77 3 

With the gencial acceptance of the use of tests theic was a 
revival of inteiest in this problem T'he intelligence test in p:n- 
ticuhu became the most Wfdclv used tool in the irivcstigacion of 
oidinal position, but the results of many studies, unfoitunatcly, have 
not been in .igiecment Most of the studies, namely those of Willis 
(72), Sutherland and Thomson (62), Goodenough and Leahy (25), 
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Kinsci (35), Joiie-. and Hsiao (34) anti Koin (36), indicate that 
thcic IS 110 iclatioiiship hetwceii 10 and oidinal position Willis, 
in 1924, studied 219 paiis of fiist and second-hoin cliildien and 
found ,1 slight clil-tcicnce in favoi of the second cluld, but wliui 
collection was made foi age diftetcnces the lesults weie nulliheil 
SutlieiLuid and Xhomsoii, m 1926, studied 1084 children langing 
fioin 10-6 to Il-b in age With size of f.imilv kept constant, 
coiielatioiis weie computed between IQ and bath positions foi 
families of 4, 5, 6 and 8 childien They found none of tlie coeffi¬ 
cients difteiing leliablv fiom zeio Hsiao’s (31) study of 2127 
cliddieii, in 1929, indicated that thcie weie no leliahlc diffticnces 
m intelligence between fiist- and second-born as measuied by van- 
ous intelligence tests Othci, inuie lecciic, studies found a direct 
iclationship between IQ and biith pobition, nameh' those nf Aithiii 
(2) in 1926, ComiTiins (15) in 1927, Thuistonc and Jenkins, (66) 
in 1929, and Locke and Goldstein (38) in 1937 The last named, 
foi example, made statistical analyses of the iccoids of 1500 cluldicn 
in the Hebicw Oiphaii Asylum in New Yoik City, and then lesults 
bluiwcd a consistent tendency (piobnbilities of significance laiig- 
ing fiom 71 to 91 chances in 100) for the l.itei bom to be bupeiior 
in intelligence. Tluiibtonc and Jenkins icpoitcd, fiom a study of 
382 pairs of biblingb, chat tliey found that the mean IQ foi the 
fiist-boin M’as 8175, while that of the second was 84 84. No 
collections, however, were made foi age clificieaces 

Tn disagreemenl with both of the above gioups, Tcimnn’s (63) 
studj', in 1925, of 754 gifted childicn, led him to conclude that 
gifted childien weie most ficqueiitlv fiist-hoin in families of 2, 3, 
and 4, even wlicn no collections foi age wcic made Giiiltoid and 
Woicester (27), fiom a study of 21 only childien and 141 othei 
childien, concluded that only childien aic equal to oi superioi to 
the othei childtcn, m icgaid to school guides, “eflicicncy lecotd” and 
intelligence, and eithei equal to or veiy slight^' mfeiioi to the 
non-only child in voluntaiy^ participation in cxtia-cuiiiculai activities. 
Hooker's (30) study in the following yeai led him to cssentiallj' 
the same conclusion. He used 30 only childien paiied, ub closely 
as possible, with non-only cluldicn foi giadc, sex, age, nationality, 
and IQ, and b\' the use of a questionnaiic and two lating scales 
concluded that only childien aie superior 

Two lecciit studic-, along the lines of those of Gallon and Yoder 



178 


JOURNAL 01 GENETIC PSYCHOLOGY 


are those of Havelock EJIjs (18) in 1926, nnd Cattell (13) in 1927. 
Ellis listed 1030 men and women who were lecordcd in the Dic¬ 
tionary of National Biography* and reported that he found that 
theie IS a special tendency for eldest and vovingest clnldren to be 
born with intellectual aptitudes, the liability being gieatcr in the 
case of the eldest than m the youngest Cattell, too, reports that an 
analysis of Ameiican men of science disclosed that the eldest was 
always more represented than the 2nd, 3rd and 4th, in familiet, 
containing 2, 3, and 4 childien Tlie only dissenting study of this 
type IS that of Kev who. in 1926, repoited that a study of famous 
Aineileans from Alcxaiulei Hamilton to Mark Twain lesulted in 
no correlation with birth position, 

Studies in feeblemindedness ns iclatcd to this piublem go back as 
fnr as 1866 and Mitchell’s study of idiocy, aliendy mentioned. 
Shuttleworth’s (31i) study of mongolian imbeciles, in 1900, indi¬ 
cated tliat 40 per cent were youngest childien In 1922 Tiedgoltl 
(67) icpoitcd that it is moic common foi the iatci boin to be 
affected, and that in tliosc families in yyhich theie is a pronounced 
tendency to mental and physical degenciacy, the effect usually appears 
to be more and moic maikcd upon each successive child, and often 
enough tiic idiot is actually the last born Kuhlmann, as quoted by 
Arthui, on the othei hand, from the data of Piper, Koenig and 
Kerim, has purpoitcd to show that the mtidence of feeblemindedness 
IS the highest among the fiist-born and dccicasea foj succeeding 
positions. In 1929, Dayton (16), fiom a study of 10,410 letarded 
childien, tested by means of the Stanfoid Revision of the Binet- 
Simon, considering families of clifteient sizes separately, reported 
that he found no evidence that the feebleminded child tended to be 
cither the first oi the last m the family. 

We now come to a consideration of mental abnormality as related 
to the problem of ordinal position. The cliief consideiation is wlietlmr 
or not any paiticular biith position is couelated with the piedh- 
p-osmon for mental abnormality, rather than whetlicr or not theie 
IS any coirelation of birth aider with mental abnoimality The 
work of Bohannon and Heron has already been cited above Rey¬ 
nolds (52) from a study of 400 consecutive cases referred to a 
behavior clinic, found that the number of first-boin was gieatly in 
excess of expectation. 
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Tlic only cliiUlrtiii afford a distinct contrast to the middle 
children in several rcsiiects In general attitude towaid au- 
thoijtv as indicated by reports of netjntivism, peisistent dis¬ 
obedience III home or school, tcmpei tantrums, etc, they show 
the highest percentage of positive leports Characteiistics of 
this sort are repoitcd for 71 per cent of the only children, 
as compared to 55 per cent of the oldest, 39 per cent of the 
middle and 56 per cent of the youngest (p 50) 

The Jesuits of a study by Rosenow (55) of patients of child 
guidance clinics in aeveial cities showed that the number of fiist-born 
among the patients, after statistical collection, was still exceedingly 
high. Levy's (43) repoit on 700 cases of problem childicn pointed 
out that fiisi-botn were greatly in excess of tlie chance expectation, 
find all other buth positions "weie less ficqucntly represented In 
1927 Fostei (22), fiom a study of 50 cases of jealous childien 
biought to a beliavior clinic, leported that the oldest and onh 
children weie greatly in excess of expectation fiom a study of a 
control group. 

Koin’s (3(5) study of 12-yeai-old school childien led her to rc- 
poit that, on the basis of her pcisonal observations, the three groups 
she used, i.e, only, oldest, and middle children, weic clearly demai- 
c.ited as far as gioup behavior was concerned Using questionnaires 
(which IS questionable proceduie with 12*year-olds) she concluded 
that only and oldest childien were less emotionally stable Yet her 
analysis of school iccoids showed that only children were superior 
Ill work or proficiency, and only and oldest childica were, on tlie 
whole, better in conduct and deportment. U'he inconsistencies of 
these two conclusions aic not explained. Campbell (12) compared 
100 only childien with 100 middle children, selected from the 
college bodv, in iclation to ratings of neuioticism, self-sufficiency, 
introveision, dominance, and irritability. On the whole, only 
children made higher scoies on scales measuring neuioticism and 
introversion, and lower scores on ratings of self-sufficiency and 
dominance 

These studies have been earned into the field of delinquency m 
recent yeais. Breckeniidge and Abbott (9) found a preponderance 
of oldest cliildren among 584 delinquent children leferied to juvenile 
coint, and Burt (12), making a similar studv in London, found 
ojily childien were greatly in excess of tlie theoretical expectation. 
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In contiadiction of these studies is that made bv Goodenoufth and 
Lealiv (25) who icpoitt-d that no ielationsliip was obseivcd fiom 
then studies of duJdien jcfeued to the bcluivioi lIiiiic, and that 
of Baker, Decker and Hill (3) who studied 84 convicted dtliiuiuent 
boys by cuinpaiison with a coiitroi nioiip of noinial boys matched 
as to age, grade, jiationabty and. ncighhoihood They icpoitcd that 
the bli th position in the family was not a sisnilicant factoi 

Stiattoii (60) touched upon the pioblem of oidin.tl position in a 
study of ang’cr and fcai Usinij culleuc students as subjects, and 
the tcdiiiwiuc of inti ospcction, he found no difteicnee between tlic 
fiist-boin and others in lespcct to feai, hut lie found ii lehahle 
difteicncc in respect to angei. indicating that fiist-hoin aie moie 
pione to anger than othcis Goodenough (26) investigated the 
emotional behavior of 990 clnldicn, langinR from 18 months to 6 
yeaiSj in £i mental test situation and lepoited slight dlfteicncos onlv 
in leg.iid to distiaetihility 

A summary of the hteiacuie dcmoiisHalcs cli.u the piohlcm of 
the lolc played by ordinal position has been appioached by many 
avenues of inquiiv in attempts at «u living at some definite conclu- 
sitins, Unfoi timatelj, except in some instances, theie is* genei,il 
disagieement on piactically cveiy point Agicement is liigliest m 
icgard to physical dat«i Agiecmcnt is piactically unifoim that, 
at birth, weight vanes diicctlv with the oidei of biith, the /Iist-borii 
being the lightest. The evidence in legaitl to skeletal and muscular 
conditions, and susccptibilicv to ceitain diseases, altlioiigh not conclu¬ 
sive, indicates that first-boin aic inJciioj and inoic siiscciHible, ic- 
spectLvely, than subsequent-boin Tbeie is piactically uiiifoim 
agreement that tlieie is a heavy incidence of still-hoin oldest cbildien, 
which incidence is fai bc 3 'ond t)»e noiin.il expectation Of those wlio 
survive, however, the earlier born, membcis aie fitted to suivive 
longei. 

Theie is wide disagreement legaicling the relationslnp bctw'cen 
intelligence and position in the family but, on the whole, agiceincnt 
IS good that supeiioiity (le, talent) is coiielated with birth posi¬ 
tion, using success: as the ciiteiioii The lelatioiisbip of fccblc- 
nundedness to buth position has not been, howevei, satisfactonly 
determined A gieat deal of confusion exists icgaiding the idle 
of birth position m mental abnoimalitjq althougli tlie majority 
of opinkon is that the fiist-born childien aic unusually picdi->poscd 
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to mental disoidci Notable exceptions to this opinion aic Adler 
and Hug-FItllinuth who favoi the middle child foi the icMc of most 
piedisposed. The opinion legaiding delinquency is divided 

The iCcisons foi the agieement legaiding the lel.ilionship of biilh 
position 111 the family to ccitnin phisical tiaits is not difficult to 
dctcinunc Ciiteiia aie moie easily set up and accuiatcly defined 
than 111 the spheic of ps^'chological tiaits Thus, foi example, the 
ciiteiion of weight at hirth leaves no looin foi individual iiiteipie- 
t.ition, theie is no disagieeineiit icg.iiding the validity of the iiicasuic, 
1C, the scale, and sO the data of vanous intcstigatois can readdv 
be compaicd. Disagiecnicnt of results, theietoic, can be due only 
to the selection ot tlie sample 

In the mcnsiiicment of psychological tiaits have no such gcn> 
eral agreement The ciitciia and validity of the measuies aie open 
to questioning, and thus when two studies disagtec, the lack of agiec- 
inent may be due not only to selection of sample, but also to diftci* 
cnccs in ciiteria and measuies Sevcial available studies, fot example, 
liave iiH’estigRted the tclaCionship of intelligence to oidinal iiosition 
Yet each one has used a difteient mcasuie of intelligence To what 
IS the disagiecment in results to be attiibutcd^ To sampling, ineas' 
me, 01 both’ Some of the studies liave tested two and tlncc childicn 
fiom the same family, and although it is common knowledge that 
age influences the scoie on the intelligence test, no collections have 
been made tor age differences Othei studies have made statistical analy¬ 
ses of the childien icfciicd to behavior dimes, foi example, and pub¬ 
lished icsults which aie meaningless because they do not include any 
infoimalion icgaiding the noimal expectation deteimined from an 
analysis of the population from which the sample is diauMi. Wh.it 
conclusion can be diawn tiom a statement that 10 pei cent of the 
lefeiials to a behavioi clinic aie only childien unless it is contiastcd 
with the fact that the noimal population of childien contains only 
5 pei cent of only childien’ 'I'he ciitcnon of “success,” foi example, 
IS fiequcntly used Is oidin.il position the only vaiiable’ Obviously 
not, What about the advantages given to fiist-boin in the way of 
financial aid, oppoi tuniLies foi education, etc , tt’hidi .iie so ficqucntiy 
not available foi subsequent-boin’ Bcfoie an .adcqu.ite study can 
be made these factois must be consideied. 
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Purpose of Study, Selection op Sample, Measures Used 

This study was designed to investigate the problem of the lela- 
tionship of ordinal position with some psychological factors which 
have been clemonstiated to be amenable to ineasuiemcnt. As has 
already been discussed, prior studies in this field have been weakened 
by choice of ciitena and selection of sample, thus making inteiprc- 
tations difficult This study is aimed at oveicoming these diffi¬ 
culties in so far ns is possible. 

Reviewing these difficulties biicfly, the fiist was the pioblem of 
adequate ciitenn Up to 1920 succesa was the most widely accepted 
cnterion of superiority even though many lecognized its fundamental 
inadequacy. Tlie lack of valid and reliable measures (i-c., tests) 
forced expenmentcis to utilize this criterion and such devices as 
the number of lines devoted to the individual in professional biogra- 
plncs ns its mcasuie In this manner superiority or competciiee was 
estimated and ordinal groups compared With the inci easing popu- 
laiity of intelligence tests this cntciion was abandoned and attempts 
made at systematic comparisons based upon actual scores made on 
a standardized test Unfortunately the academic bias of the vaiious 
mvestigntois led to the use of many divcise measures of intelligence, 
instead of utilizing the best nvailable, leading to icsults which were 
not directly comparable To avoid this difficulty the picseiit stiiriy 
utilized the Stnnfoid Revision of the Binet-SImon test because of 
its general acceptance as an adequate measure of intelligence, and 
the one considered most valid and reliable. 

The second difficulty which this study attempts to oveicomc is 
the problem of selection of experimental sample. This study does 
not use two or moie mcmbeis of a family, i e , sibs, to make up the 
ordinal groups. Such selection, of necessity, must involve the piob- 
1cm of age differences and its relationship to the scale, and the writer 
feels that if age differences enn be in some way obviated and 
corrections made unnecessary that some souices of enoi can be 
eliminated. In the study being presented the oidinal gioups aie 
composed of unrelated individuals of approximately the same age, 
instead of sibs of different ages. The assumption made is that if 
there is no restriction of sample the law of chance is opeiative and 
chance inequalities leveled out, thus making ordinal gioups just 
as comparable as if the various members of the gioups weie both 
sibs and of the same age. The opportunity for artificial selective 
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factois opeiating is also reduced to a minimum, a factoi which has 
entered into previous experiments in that the experimental gioup 
was too fiequcntlv not lepresentative of the noimal population 
The samples were taken trom juvenile courts, behavioi clinics, 
oipli.in ast’lums and tlie like, and it is conceivable that many of the 
clifteicnces m conclusions icgaiding the inHuence of oidinal position 
aie, in icahtv, attiibutable to the sample used The use of atypical 
samples introduces many uncontiollable factois, and it is for this 
reason tliat this study utilizes a "normal” sample, all appioximatcly 
the same age, found in the school loom ratliei than in the clinic or 
court 01 orphan asylum 

The selection of subjects for tlris study was made as follows the 
6 B and 6 /i classes of Public School yi, Bionx, New York, com¬ 
prised the experimental sample Of the 6 B students all children 
were included in this study who satisfied the experimental requiie- 
ments These requirements weie, fiist, that both parents should be 
nhve and living at home, second, that no deaths have occuiied m 
the family (and thus affecting the oidinal position of the subject), 
and, thiid, that other children in the family are not more than 
seven years younger or oldei than tire subject. Out of a possible 
140 enrolled in the 6 B gioup 103 children satisfied these rcquiic- 
ments Of the 6 // students, 10 childien from each of the four 
classes wcie selected at random who satisfied the experimental re¬ 
quirements, thus forming a group of 40 subjects None of the 
children used were related as srster or brother No selection was 
used except the satisfying of the expeiimental requirements outlined 
above Neither the tcacheis noi the childien were aware of the 
puipose of the study or the measures being utilized Only the 
p] incipal of the school knew that the experimentci was not a mem¬ 
ber of the staff of the Board of Education, and that the testing 
piogram was not loutine The cooperation of the tcacheis and 
students were thereby ensured and personal considerations eliminated 
We will employ two methods of grouping the subjects The first 
method IS the histoiically accepted one of grouping into Only, Oldest, 
Youngest, and Middle. The second method scpaiates the subjects 
into only two groups depending upon whethei oi not the subject 
IS a first-born These two groups imU be denoted as Fust-boin and 
Subsequent-born This study is aimed at investigating the problem 
of ordinal position by taking a normal group of children, measuring 
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tlicir pciioimcinccs on vnnous stuncl,ucli/.etl tc<;ts, fjioiipin}? them 
ficcording to oidinal position, conipanriE llie vaiioiis mdiiial |)nsitions 
M’ltli each other and notinp: difteientes ui peifoimaiice, if anv, 
among the several groups To accomplisli tins end a b.ittciy of ic^ts 
Avas selected •which is consideied suitable foi ine.isiiiing the pei- 
iorniance of clnhiteii langing in age fiom 10 to 13 ycais 

The fiist mcasuie selected ysis the St.infoid Revision of the 
Binct-Simon test because it is -well adapted foi use svith school 
tliildieii Since digit spans aie an intcgial pait of this test, aiiditois'- 
\ocnl forward and icvcisc digit spans wcie also ineasuied In the 
ticatmeiit of the lesults die wiitci has dealt ivith the numhci spans 
as separate and distinct fiom the IQ because of tlie disaeiecment 
pievalcnt (10, p 196) regaiding the age plncement set bv Tciiinr 
Ell his revision of the Ihiict-Simoii scale 

The Whipplc-IIealy tapping test was selected as a mcasuie ol 
niotoi ability because of the simplicit}’ of ni.itciial involved, the shoit 
peiiocl of time icituueil foi its. administiation, and becnvise of its 
lehnbility (44, p 38). 

To fit the particular needb of this study two aiithinetic ailditioii 
schedules A and fi were cniistinnted, using the mateiial of the Couitis 
Jtiilinietu Test, No 7, Tliesc schedules weic not intended to take 
the place of tlic Coui tis Test as me.isuie comparing the pci foimaiice 
of the individual to gioup nouns, but latlier to in.ikc |)os>.ible the 
comparison of the individual’s, pcrfnnn.ince at two diffcient times. 
Since the aiithmetic pioblcms of the Couitis test iveic oiiginallv 
selected on the basis of equal difficulty, it was a simple mattci lo 
select each even item to inalce up Schedule Aj and each odd item 
to make up Schedule B. In the actual administration of these tests 
Schedules A and B were alternated with each subject to lule out 
any possible inequality -which might still be present. 

Finally, the last test m the batteiy of tests used in this stiidv was 
the Morgan and Hull Pe/sisteiice Maze (43) This maze has 
sevcial possible solutions of varying difficulty depending upon the 
combinations of alleys which the expeiimenter wishes to use, n'lie 
maze can also be so controlled that no solution is possible The 
subject IS permitted to solve the various possible piobleins, thus 
building up a mental attitude that each problem piesented can be 
solved Then the pioblem for which theie is no solution is, pic- 
bcnted and the reactions of tlic subject aie obscivcd and lated on a 
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mne-point scale of ijcisistencc jV'Ioigaii defines Pcisistence as 

a mental aliitiide which aiises as the icsnlt of n definite 
cnviiDmiiental sKiuicion Tlie stimulus to peisistence is some 
situation that would lend to hinder the free unfolding of a 
couise either begun oi planned li> nn individual and the atti¬ 
tude of persistence indicates a reaction of pugnacity toward 
this thwaitiiig situation 'I'his attitude is probably a conditioned 
response It might he defined as that altitude which drives 
a peison, once he has iindcraken a task, to cmiipleti. it to 
hiB satisfaction (43, p 130) 

Morgan and Hull devised tins situalion to satisfy tlie condi¬ 

tions icquired to measure this ciait fiom an analysis of the tiait of 
Peisifetence and its development Tlie conditions which must be met 
if nn individunrs pcisistence is to be mcasined are, accouhng to 
Moigan and Hull, lust, a fcelinc of familinritv with the task in¬ 
volved, since the subject has no means of evaluating the difficulty 
(jf n totallj' unfamiliai tas-k Second, 

he must hn\e experienced some success in the task Fci- 
sistence is an outgrowth of the hnhit of success Hence it is 
dhbolutely essential that the indnidunl eYpenciicc success in 
the type of work liivolvuci in the test in order to measure 
how strenuously he reacts against thwarting in the same sort 
of work Thud, training in success should involve the over- 
coininK of increasingly greatei difficulties Fourth, the him I 
test must be difiicult enough to cliwnrc the must persistent pei- 
son Fifth, there must he some scale by means of which the 
valuing reactions may be evaluated Most of our test mcasiirLs 
are m terms of degrees of achievement or the time taken to 
attain the same degree of achievement Since persistence ib 
only indicated bv the subject’s reaction when achievement !•» 
wuhUeld It IS Qb^ious that the first cannot be used in a tc«t of 
tills bort, In a pievioiis experiment with the same appnr.itua, 
time \viis used as a meusiire, but secincd iiiudeiiiiate (+3, p 182) 

The maze was constiucted according to the plan desciibed by 
Moigan and Hull (43, p. 182) The paths weie giooves cut in 
biass and mounted on an aluminum sheet 

The places in.iiked V, !i and C on the mnijc were holes so 
that when the subject, tracing through the maze with a stylus, 
came to one of these holes his> stvlus would drop into the hole 
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Dviring tlic test the maze is kept covered >vjth n shield through 
which the stylus is inseitcd. Enough oE the maze is visible 
around the stylus to indicate the nature of the turning t>la<es 
but not enough to enable ium to see finm one alley to any 
adjoining alley He knows when ho has solved any paiticulai 
problem by the fact that his stylus drops into a liolc 

The pioblemsof v^iiving diflicultv were nccoinplishccl bv mscituig 
blocks in diffeieiit alleys, thus cutting oft paits of the maze 

The pioblems used weie as follows* 

1 A block as indicated by the dotted lines is insertid at point 
marked (1) on the diagram This cuts ofF the greater part of 
die maze and the solution of this one is veiy oasy Hole /7 
IS open 

2 Blocks aic mserted at the two places inaikocl (2) Some¬ 
what leas of the mii7c is closed Hole // is closed and a soiii- 
fion mean! Ending J5 'I'his >s then n new problem with n 
diilercnt nnd nioie difficiiU solution than Che Hist pioblcmc 

f. Blocks are Inserted tit the three plnces marked (3) 'Ihc 
holes z/ and S arc both cut otf nnd a solution inyolv’cs iiiorc 
tracing and the location of a new hole, C 

4- Blocks are insetted nt the three places marked (4) 'I'hcse 
thiee blocks cut olT nil thiec holes, B and C The solution 
of the maze is impossible 

Procedurc 

The testing piogum was divided into thiee pciiods, sevcial days 
apait. They included. 

1. Detenninaiion of Eligibility Each child was first inter¬ 
viewed to determine whether or not he (oi she) satisfied the 
experimental lequiiements If the lequiiements weie satisfied a 
note was made against his name on the class roll so that he would 
again be called At this time the child was asked for paiental 
preference, if any 

2. Dstet iiiiiiolioii of IQ and Nitnihei Spatis. In tlie second 
period all the childien who weie eligible were tested by ineans of 
the Stanford Revision of the Ihnet-Simon Scale, and also were tested 
for auditory-vocal foiwaid and leveise digit spans 

3. Otlie.] jVIeasin es. In this peiiod there wcie seven steps, al¬ 
ways given in the same ordet: 
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(t /I}ithmeiu Schedule A (07 B), rcquiiing 8 minutes The 
subject was given the following instiuctions 

You will be given eight minutes to find the answeis to as 
many of these addition examples as possilile Wiito the 
answois on this paper directly underneath the examples You 
are not expected to be able to do them all You will be 
maiked for both speed and accuracy, but it is more important 
to have your answers right than to tiv a great many examples. 

Tests weic scoicd on the basis of numbei of examples added 
conectlv. 

b T'Fliipple-Healy Tapping Test lequumg 30 seconds The 
instructions weie 

Tap one inp with pencil point m each square Start at bottoin 
leh-baml uoinci ami go ncroas to end of fiist row On second 
low tap from right to left ami on third from left to light 
Keep on going back and foitli as inpidly ns you can One tap 
in ciich block Begin when given signal “Go," stop immediately 
on word "STOP " 

The Whipple-Healv metliod of scoiing was used 

c JFhpple-Hetdy Tapping Test lequiiing 30 seconds lepeated 
witli the instuictions “See if you can do any bettei ” 

d I[Ioigaii and Hall Persistence Maze The subject was 
prepared foi this test by the expeiimenter in the following manner. 
the subject was asked "Ilnvc you evci seen a maze^” Regaidlless of 
the answei the subject was shown one of the mazes used in the 
Poitcus Maze Scale All subjects wcic familiai with such mazes 
fioin the puzzle sections of the comics Then the subject stood in 
a comfoitabic position with the boaid, alrcadj' piepaied for the first 
test, coveted wtth the shield, and with the stylus inserted at the 
round alley {S) in the iniddlc of the boaiil, on a table in front of 
him Tl\e cxpeiimentev then gave the instructions described by 
Moigan and Hull 

Y'ou sec these little alleys that the stylus can travel through ? 

You take this stylus and trace through until it drops into a 
hole, see, this way 

The experimenter traces to the fiist tuin and then said, 

This first test is very easy, but, you see, here you can go 
two ways You must choose which way to go If the stylus 
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docs not drop iiuo a hole, coinc ii.itlr and ti> ilic ollici \v.i\ 

When >011 find the hole, tell me niul I will open up tiioic of 
the board for ton 

Tests two, three and foui wcic ijiven in succession When the 
cvpciinoentci opened the boaid foi tlic fouith test he s.iul, 

Now you have practically the whole bonrd to work oil 

The pioceduie of Mrng.in and Hull was followed thiougliout 
"While ivorkjfig, if the subject said, 

Voii must have put these pegs in wiong 

the experimenter usunlly smiled and said nothinc, letting him intci- 
piet as he pleased. If this was not sufficient and the svihjcct con* 
tinued to ask questions in an cftoit to get n pointei the cxpLiunciitci 
said) 

I am not suppObecl to talk while you nre taking tiic teat, 

This IS merely a htnterncnt of the attitude which has heen preseived 
thioughout the test, and serves to impress the subject with the worth 
of the test. 

Aftci the subject had woiked foi 10 minutes the cxpeiimcnlei 
would saj' 

Do not work longei thnn you wish If you can't find the hole, 
nnd do not cnie lu try luiigei, you do not iiccil tu 

On the basis of Ins peifoimnnce on the maze the subject was 
lated at once on the following nine-point scale which was used by 
Adnrgan and Hull. 

9 Carele<i<;—anxious to <itut a ta^lr 

8 Excuse hunlei—always has an excuse to get out of work—feels badly, 
eyes hurt, lime valuable, etc, 

7 riddling plodder—keeps xvnikmg hecanse lie has not enough initiative 
to try harder or quit, follows line of least resistance 
6. Intermittent woiker, goes by spurts, working hard and then has periods 
of fiddling, 

5 Works hard but h,ts little insight (leally persistent, Ixiit not intelligent) 
4 Persistent worker with some metbnd or definite attempt to nttomplish aim 
3. Persistent xsorker wilh some insight but easily convinced Piobably tiies 
out two or three methods 

2 Tenacious, obstinate type—more cleterinincd to succeed because of 
obstacles 

1 Analytical type-—intelligently persistent in the extent ihnt he fully nnaly/cs 
the problem Presents data well worked out to prove his conclusions 
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e Whipt>le-He/ily Toppmg Tei,t lequiiing 30 seconds with 

same instructions as in part "c.” 

f JFhippJe-He/ily Tapping Test requiring 30 seconds with 

same instiuctions ns in part ’'c" 

g Authmettc Schedule B (o/ A) iec|uiring 8 rninutes In¬ 
structions were 

You have another eight miniiles to find the nnsweis to as 
many of these addition etamples as possible 


Results 

The HveiHge ages of tlie ordinal gioups compiising each of the 
two expeiimentnl samples used, the 6 5’s and the 6 A'i>, aic so alike 
that differences are negligible As shown in Table 2, in the 6 B sam¬ 
ple the Only gioup, composed of 11 males and 7 females ranging in 
age from 127 to 147 months, showed the lowest average age of 137 5 
months, the Youiigefij 21 males and 21 females ranging from 118 
to 158 months, avei.iged 137 8, the Oldest, 13 males and 16 females 
langing fiont 125 to 150 months, aveiaged 139.0 montlis, and the 
Muldle gioup, 6 males nncl 8 females langing from 129 to 153 
months, 135,0 Among the 6 A's the Oldest gioup, composed of 6 
males and 4 females ranging fiom 127 to 147 months m age, avei- 
ngecl 134 5 months, the Only, 6 males and 4 females ranging fiom 
131 to 138 months, 135 0, tlie ]\Iuldle, 7 males and 3 females fiom 
136 to 146 months, 136 1 ; and the Yonngestj 6 males and 4 females 
from 132 to 147 months, 137 0 Thus the gieutest diffeiencc in 
aveiage age among tlie 6 B groups did not exceed 3.2 months, and 
among the 6 A’& 2 5 months Tlie foui gioups compiising eacli sam¬ 
ple may, therefore, be considered equal in so far as aveiagc age is 
conceined and Intelligence Quotients do not liavc to be adjusted for 
age diffeiences 

An analysis of the range and distribution of tire IQ's of the two 
samples indicates that the two a:e well distributed from the view¬ 
point of normal distiibution, with a tendency foi the extiemes of the 
scale to be somewliat laigcr than expectation Table 1 shows the 
obseived as compared to tlie theoretical fiequencies The average 
IQ foi each of the two samples was somewhat high with tire 6 
aveiaging 112 0 and the 6 A’s 114 0. 

Table 2 shows the average IQ's for the fain oidtnal positions 
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TABLE 1 


DisminuiiON or 

EVPPRIMENTA.1 

Sampies According to 

/(?’s 

Scores 

Mid-point 

6 /J’s 
Observed 
freijiicncy 

"Ihcorttical 
f reijiieiicv 

6 /7’a 
Observed 
frequency 

TlieorcticTl 

f 1 ciiuoDcy 

145-234 

1495 

4 

I 76 

0 

36 

13 5-14+ 

139 5 

5 

5 99 

2 

I 96 

125-13+ 

1295 

1 + 

1+ 18 

8 

6 07 

215-J2+ 

J195 

18 

22 8 5 

9 

10 38 

105-11+ 

109 5 

28 

25 12 

12 
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ft'= 103 0111“= 6 34 A^ = 40 ChP =• 3,57 
Av = 1120 Av =IIH) 

5/3= 16 2 5/3= 134 


Tlie results obtnnied fiom the two c\peim\entnl anmples aic ic- 
markably similai. In both samples the ijioup denoted as Youngest 
led 'With the highest aveiagc IQ, the Middle enme second, the Oldest 
iKird, and the Only last When tlicsc diffcicnccs wcie subjected 
to statistical analysis we found that the chances in 100 that the true 
difterences are gieatei than zero were gieatcst in icspeci to the 
Youngest as compaicd to the Onlv and Oldest, and smallest when 
companiig the Oldest and Middle Table 2 gives these comp.iusons 
m detail Consolidating the tl.iW in Table 2a we /Ind that, foi the 
6 fi’s, the First-boin weie lepiesentcd by 24 males and 23 females 
langing in age fiom 125 to 150 months with an aveiage IQ of 
108 45, and Subsequent-born by 27 males and 29 females langmg 
fiom 118 to 158 months wdth an avciage IQ of 113 82 Among the 
6 //s, the First-born included 12 males and 8 females with an age 
range of 127 to 147 months, aveiage IQ 111 80, and the Subsequent- 
bom 13 males and 7 females langing fiom 126 to 147 months with 
an average IQ of 116.40. This consolidation to foim two groups 
sho'ws the range of IQ's, the distiibution of subjects, m pci cent, 
and average 7(5 s. The Subsequent-bom aie supeiioi to the Fust- 
born in terms of avciage IQ, both in 6 fi and 6 J samples 

An analysis of the uverage auditoiv-vocal foivvaid digit spans 
of the two samples disclo'^ed no such unifoim agioetncnL, Among 
the 6 5 s the Youngest gave the highest avciage Spans wlieieus among 
the 6 // s they gave the Lowest The Oldest groups me consistently 
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low in both sninrlfis aiul the Middle and Only giotips consistently 
higher. The difteiences among the avciagcs aic not, however, 
reliable as nidicated id Table 3 Table discloses an inlcrcstuig 
distiibution of scoics Even though the differences between the 
averages are not leliahlc yet, among tlie 6 5’s only 38 pei cent of 
First-born gave spans of 7 oi over as compared to 52 per cent of 
Subsequciit-boin Among the 6 /Ts this difference is not found 

The results of the auditoiv-vocal rcveise spans, as given in Table 4 
are also inconsistent Again, among the 6 B's the Youngest gave 
the liighest average but fell to third position among tire 6 /I’s. In 
both samples the average scoie of the Youngest is liiglioi than tJie 
Only, the chances of a true chffcience being observed vmying be¬ 
tween 70 and 93 Except for this the data show no agreement 
Again, however, we find that only 13 per cent of First-born gave 
spans of 6 or better as compaied to 20 pei cent of Subsequent-born 
Tabic shows this in detail 

The results of the peifnimance on the two aiithmctic schedules 
cannot be dealt with as simply as wc have wltli the i>rccecling, 
Scliedule rvas given just before the subjects nltempted the 
Morgan and Hull Maze, and Schedule ”B" was given subsequent 
to the maze The icUtive positions of the four groups, both 6 D and 
6 /i, IS notably consistent for both schedules The order in average 
performance is ns follows: 


6 n 

Schedule A 
Middle 
Yoiingest 
Oldest 
Only 


Schedule B 
Middle 
Youngest 
Only 
Oldest 


6 /I 

Schedule A 
Middle 
Youngest 
Oldest 
Only 


Schedule D 
Middle 
Youngest 
Oldest 
Only 


Thus, the Middle gioup consistently led, the Youngest occupied 
second place, the Oldest, except foi one variation, third place, and 
the Only, except for one vaiiation, occupied last place The reli¬ 
ability of the differences of the performance of tlic Middle gioup 
IS indicated by the fact that only when compaied with the Youngest 
did the chances in 100 of a true diffeicnce fall below 93 Table 
5 gives this detail. 

Table 5a dcmonstiatcs the supeiioiitv of the peifoimance of the 
Subsequent-horn gioup as compared to that of the First-boin Let 
us examine the scores on Arithmetic A and, foi the moment, the 
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numbei of stibjects who answered coirectly two oi less of the 
addition examples We find that, among the 6 5’s, 21 per cent of 
First-born, gave such pool pei foi mances as compared to only 9 per 
cent of Subsequent-born. Among the 6 /f’s we find a similar result 
with 15 per cent of Fiist-boin giving so pooi a pcrfoiinance whereas 
no Subsequent-born made so low a score 

Turning now to the high end of the scoies wc find the situation 
reveised,—19 per cent of Fiist-boin, among the 6 B's, made scoies 
of 9 or better as compaied to 27 per cent of Subsequent-born Among 
the 6 it was 10 per cent as compared to 30 per cent. 

'I'he peifoimances on Arithmetic B could lie shown to give essen¬ 
tially the same results as that found in Arithmetic J It is unneces¬ 
sary to do this, howevei, since an examination of Table Sa will 
cleaily demonstutc this point 

The relative superiority of perfoimance was not the only analysis 
made of the data secured fiom the Aiithmctic Schedules The 
cxpeiimcnter was also intciestecl in dcteimining the lelative inAucncc, 
if any, of the intervening maze situation upon the performance 
of the various groups as niensuied bv comparing the scores achieved 
on Schedules J and B Table 6 gives these compaiisons 


TABLE 6 

Dipferbnces m Average Scores on AKiTHMrrtc Schbdui.bs A and B 



Schedule A 
Average 
scores 

Schedule B 
Average 
bcores 

% change 
in average 

% change 
in varmbilicy 

Only 

6,3 

52 

— 30 

— 1.9 

Only 

4S 

40 

—Ji 0 

+ SI 

Youngest 

63 

60 

— 6,6 

+ 93 

Youngest 

<57 

S3 

—20S 

-hJO 1 

Oldest 

6.8 

4,9 

—14 9 

-1-17 9 

Oldest 

5 5 

4 2 

—23 6 

9 0 

Middle 

73 

6.8 

— 56 

— 41 

Middle 

7 3 

as 

—ii 0 

—16 3 


Bold face figures— 6 B subjects 
Italic figures—6 A aubjucla 


It IS evident fiom Table 6 that the lesults of the 6 B'% and 6 A’s 
aie again consistent. All groups, both 6 /i’s and 6 /I’s, showed a 
decrease in accuiate peiformance when Schedule B is comp.iied to 
Schedule A The degree to which accinacy was reduced varied, 
however, from group to group The Only group showed the smalleat 
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reduction, the Miclille and Younccst were ncU and tlie Oldest 
showed the gieatest reduction. This was tiuc of both the 6 /?’s and 
6 //’s, The 6 //’s as a group showed a much largci reduction in 
number of examples correctly added than did the 6 li’s as a group, 
a finding which could have been anticip.atcd wnce the 6 ii's were 
unc-half veai fuithci advanced in the educational scale. Tlie sole 6 li 
sub-group wliose performance was as much ciiitailccl as any of the 
6 A groups was the Oldest This group showed a drop of 14.9 per 
cent, which decrease is 3 9 pci cent gicater th.in cithci the Middle 
or Only groups of the 6 A sample. 

In the analysts of performance on the Whipple-He.ily Test atten¬ 
tion IS again focused on these two factors, namely (<■/) on the relative 
diftcrcnccs in performance among the various ordinal gioups as indi¬ 
cated by average scores, and [b) the iclatwc change in performance 
on successive trials of each group as indicated by the per cent change 
in the average ecoic. 

In regard to the lelative differences in perfoimance, Tables 7 and 8 
give the average scores foi Tiials 1, 2, 3 and 4, foi both 6 Ii's, and 
6 A's lf| on the basis of average score, the ordinal groups arc again 
arranged in order of decreasing aveiage, we find the following. 

6 D's 



Trial 

TTml 

Trial 

'Trial 


1 

2 

3 

4* 

Highest score 

Oldest 

Youngest 

Youngest 

Youngest 

Next highest scotc 

Youngest 

Oldest 

Only 

Only 

Nexthighest score 

Only 

Only 

Oldest 

Oldest 

Lowest score 

Middle 

Middle 

6 A’s 

Middle 

Middle 

Highest scare 

Oldest 

Oldest 

Oldest 

Youngest 

Next highest score 

Youngest 

Y uiingest 

Middle 

Oldest 

Next highest score 

Only 

Only 

Only 

Only 

Lowest score 

Middle 

Middle 

Youngest 

Middle 

From this arrangement 

the most outstanding point 

is that 


Middle ordinal group consistently occupies the lowest scoie jmsition. 
From Tables 7 and 8 we sec that the scoies of this group are not 
onlv consistent but also reliably pooler than any of the other gioups. 
The chances in 100 that the average scoie of the Middle gioup will 
always be inferior to that of any of the other gioups vanes, except 
in two inst.inces, between 82 and 99.6 The inferiority of the 
average scoies of the Only group as compared to the Oldest and 
Youngest, although consistent are not ns leliablc, vaiying between 
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Whipple-He.ily Tapping Test 
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R4NCE AND DisraiBunoN or Whipple-Heali Tapping Scores 
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50 and 97 chances in 100 that the true diffeiences are greater than 

7.ero 

Table 8^7 consolidates the data foi purpose of comparison into 
First-born and Subsequent-born It is observed that the aveiage 
scores are slightly higher in favor of the First-born, but essentially 
these differences are of little consequence Of greater interest is 
the distribution of scores, and here ivc find the Subsquent-born group 
dominating the extremes of the distubution, both the low and the 
high The extremely low scores do not appear until Tapping Trial 
3 or, in other words, they appear after the performance on the 
Morgan and Hull maze The high scoics, on the other hand, are 
present throughout 

Pioceecling to the second point regarding alterations in per- 
forrnance with succeeding trials, Table 9 makes this analysis in 
terms of per cent change in average score and per cent change in 
variability Here we find that the Middle group displayed the 
highest incrcnses iii average score on succeeding trials and the Only 
group displayed the least change. These observations are readily 
understandable when coupled with the fact that the Middle group’s 
low level of initial perfoiinaiice in tapping permitted a much wider 
range in which to improve, 'wheiens the Only group’s performance 
began on a high level and left relatively less room for impiovetneiit 

Compaiisons m terms of variability (Table 9) of the average 
performance on the thud trial, tire trial following tlie maze situation, 
the Only group showed the greatest increase, the Youngest next, 
and the Oldest least On the succeeding trial, the fourth, the Middle 
group rose to fust position in terms of increase in variability. 

Table 10 presents the statistical treatment of the ratings of Pci- 
sistence Following Morgan and Hull’s nine-point rating scale, 
Persistence rncicases as the number decreases, le. No 9 represents 
the low extreme of the Persistence scale and No 1 leprescnts the 
high extreme The ratings, of course, represent tire judgment of tire 
experimenter based upon the observable peiforrnance of the subject 
in tire maze situation. 

If we airangc the vaiious ordinal gioups on the basis of avciagc 
ratings, ranging from the lowest (i e , most persistent) to the highest 
(i c , least persistent) we get the following arrangement 



TABLE 10 
Persistekce 
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(> -B’s 6 ./’s 

Most peisistcnt Youngest Ycmngesl 

Next persistent Middle. Middle 

Next persistent Only Only 

Least persistent Oldest Oldest 


The anangement of the ordinal gioups of the 6 B sample coincides 
with that of tlie 6 A sample The Youngest giovip holds the posi¬ 
tion of most peisistcnt, the h'liddle aie second, the Only aic thiid, 
and the Oldest aic last. From Fable 10 we see that the aveiage 
ratings of the Youngest group aie reliably supcrioi to the ratings 
of the Only and Oldest gioups, the chances of the cliffeiences being 
true all being well ovei 90 Howcvei the differences between the 
Youngest and Middle gioups are not anywheie near as reliable, being 
56 chances in tlic 6 B sample and 68 in the 6 A sample The 
supciior ratings of the IMicIcIle gioup as compared to the Oldest and 
Only gioups are, on the other hand, reliable, ranging from 84 to 
99 chances in 100 The differences in ratings between the 01dc»t 
and Only groups aie fairly leliablc but not conclusive. The chances 
of a true difference are 88 in the 6 B sample, and 67 m the 6 A 
sample The Inttei lesult is, of couise, not reliable 

TABLE 11 

COMIUNED FARSN'i'ilL PRErERENCE 


Preference Fallier Mothjcr None No ofcnxea 


Only 

2 

13 

13 

28 

Youngest 

4 

8 

40 

52 

Oldest 

5 

14 

20 

39 

Middle 

0 

2 

22 

24 


TABLE lirt 




Combined Parental 

PRErERnNCE 

IN Per CiiNT 


Preference 

Fatlier 

Mother 

None 

% o£ caaca 

Only 

7 2% 

46 4% 

46 4%. 

100 0 

Youngest 

7 7% 

15 4% 

76 9%o 

lOO 0 

Oldest 

12 8% 

3 5 9% 

51 3%5 

100 0 

Middle 

0 0% 

8 3% 

91 7%j 

100 0 


TABLE 11/i 




Combined Parentai 

PRrrERENCE 

IN Per Cent 


Preference 

Fatlier 

Mulliei 

None 

% of cases 

First-born 

10 44 

40 30%. 

49 25% 

100 0 

Subsequenl-born 5 267° 

13 16%p 

81 58% 

100 0 



206 


JOURNAL or GENETIC PSYCHOIOGY 


Tabic 10^7 combines the OnU' and Oldest ^noup to form the Fiist- 
born, and the Youngest and iMuldle gioup to form the Subsequent- 
born It IS clearly evident, not only from «i tompaiison of tlie 
averages, but also from an exaniiiiaiion of the distiibution of the 
intiiigs that Subseqiiont-born leceivod more high and fewei low 
intirgs of Persistence than did Fnst-boin. 

Data of a diftciciit natuie aic picsented hv Table ll All the 
subjects wcie asked, but not urged, to c\prcst, a paiental piefciencc 
if any The information was solicited in as noimal a maniiei as 
possible and the child's answci was iievei questioned Since school 
level diifcrences have no significance lieic, the data of tlie 6 B group 
have been combined with that of the 6 A gioiip to foini a composite. 

Table II discloses wide difteicnces ui the picfcicnces among the 
several ordinal gioups Whcicas 46.4 per cent of the Onh group 
state that they have no paiental picfeience, 917 pci cent, over 
twice as many, uf the Middle giuup said tlicv iiad no lucfcicncc. 
It is notewoitliy that the Oldest gioup gave suiiilai ic^ultB to the 
Only group, while the Youngest gioup moie closelv lesemblcd the 
Middle group See Table \ \h foi this consolidation 

Maternal prefeicncc was expicsscd bv 8 3 pci cent of the ^'Iiddle 
gioup and 15 4 per c-cnt of the Youngest gioups as compared to 
35 9 pci cent of the Oldest and 46 4 per cent of tlic Only gioups 
Paternal pieferencc was expiessed by 12 8 per cent of the Oldest, 
7.2 pei cent of the Only, 7 7 iiei cent of tlie Youngest, and not at all 
by the Middle group 

CoNrCLUSIfJNS 

The data piesented hciein may, in general, be divided into two 
categoiies, first, that data which confiinis pievious experimentation 
and, second, that data which ofteis new evidence legaiding psycho¬ 
logical differences among the several oidinal positions. 

In both instances differences can be attributed only to variations 
m cnvuonmental influences and not to diftciences in genetic oi piotu- 
plasmic constitution. Ficeman (20) has ably demonsttated in a 
recent article concerning observed cases of identical twins who wcie 
sepaiated and reared in diftctcnt environments that psychologiCtil 
difteicnces of lelatively laige magnitude weie found botween indi¬ 
viduals who were genetically alike Difteicnces in /Q’s as -well as 
in personality were observed 
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It is geneiallv lecognized that within any particulai family the 
uniformit)’ of eiivironmcntcil influences for the vaiious childien is 
more appaieiit than ical The veiv fact that a child is boin second 
in tlic family instead of first is sufficient to cieate an entirely diftereiit 
environment, psychologically. Just how' diffeient this new environ¬ 
ment IS IS problematical, although speculation is by no means absent 
The difteicntial influences of these vaiying envnonments aie subtle 
and elusive and may never be fully disclosed Studies, such as this, 
attempt to leain something about these variations in environment, 
not bv studying the envnonments themselves, but by studying the 
(Iifterential influences as they aie icllectcd in psychological tiaits 
which aic amenable to moasuiemcnt 

The findings of this study aie sticngthcned by the use of two 
experimental samples instead of one. Since the two samples weic 
selected bv diftcient methods of sampling, i.e , the 6 B giouii was 
selected on the basis of using all 6 B subjects available, and the 6 A 
group was selected by the taking of small landom but equal samples 
fiom all the 6 A subjects available, the lesults of the one net as a 
check upon the othci The icpicscntativcncss of each of the two 
samples has alieady been dcmonstiatcd. 

The fust Btiiking thing about all the data picsentcd hciein is 
that the performance of the Only and Oldest gioups moie closely 
than not lesemble each othci This is tiuc aUo of the Youngest 
and Middle gioiips This resemblance is apparent not only fiom 
.tn examination of the aveiage ratings, but is also enhanced bv the 
lack of leliable difteienccs Foi tliib leason the data has been pic- 
bcnted not only in the histoiically accepted groupings of Only, Oldest, 
Youngest and Middle, but has also been gioupcd as Fnst-boin and 
Subsequent-boin, since this giouping seems to be inoie in accoidance 
with the facts 

In lespect to Intelligence Quotients the findings of this study agiee 
witli those expeiiinents of most lecent date, namely those of Commins 
(15) in 1927, Tliurstoiie and Jenkins (65) 1929, and Locke 
and Goldstein (38) 1937. The evidence points to a consistent 
tendency for the latei born to be supenoi in intelligence. The 
.ivorage IQ's of fiist-boin chddien, regaidless of ivhethei they aie 
Onij' 01 Oldest, mote closely lesemblc each othei than resemble die 
average IQ's of subscquent-boin childien The same maj" also be 
said of the latci-boiii No icliable diftcicnccs weie found for 
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digit sp.ins, both foiwaid and icveise, even though they play an 
important role in the deteimin.Uion of the IQ in Teimnn’s revision 
ot tlie Binet-Simon scale 

The average perfoiinance of the several oulin.il gionps on tlie 
Aritliinecic Schctliiles indicates again a supciioiitv of latci-born 
children ovci first-boin Tins i.upeiu)rity is appaicnt not only 
when the results of each sclicdule aic dealt witli sep.uately, but 
also \vlicji tlic lesults of one schedule aic compared with that of the 
other schedtilc Regardless of whether \\’e .itLiibutc the dccicase in 
portoimance fiom Schedule J to Schedule B as being due to fatigue, 
emotional disturbance, or a combination of both, it is significant that 
first-boin should show a mucli latgei reduction in average per¬ 
formance ovei that of later-bnin Stiattoii's (60) study, which 
indicated that liist-boin aie nioie piono to angei than cjtlieis, sug¬ 
gests that fiist-born mav be more pione to emotional disturbance 
beenuse of a tliwaiting situation and thus affect perfoiinance to a 
greater degice than foi later boin Tins alteifition of peifoimancc 
was not, however, observed on the scnsoii-motoi level The icsulta 
of tlie 'VVliipplc-Keiily Tufiftuit/ Test aie too confused to be icliable 
eveept to indicate that the peifoimancc of the Middle gioiip was 
consistently inferior to all of the other gioups 

Tlie results of the mcasuic of Peisistcnce again indicate that 
fiist-born arc, on tlic avemge, infciinr in icgaid ro this trait as 
compared with subsequent-boin chilclicn The division into four 
oidmnl groups seems to be artificial because the diffcicnccs between 
the Only and Oldest gioups, on the one hand, and the Youngest and 
Middle groups, on the otliei, me not reliable The difterences 
between Fiist-boin and Subbcqucnt-boin aie, howcvci, clcail}’ evident 
and would indicate that this is the more natural division 

The diffei cnees m paiental prefcieiice expressed by tlie several 
ordinal groups are very suggestive of the existence of differential 
parental behavior to children of various oidinal positions The 
solicitude which paicnts, and in particular mothcis, shower upon 
tlieir first-born is reflected by die preponderance of maternal pref¬ 
erence expressed by first-born ns compared to hitci-boiii That 
this ovcr-ssolicitude is withdinAvn fiom sabsequent chilihen is indi¬ 
cated by the deciease in cxpiesscd maternal prcfeicncc fiom 46 + 
per cent of Only childien to 8 3 per cent of Middle cliildien. 

Since It IS axiomatic that genetic makeup of an individual is not 
m any way affected by tlie order in winch fecundation has taken place, 
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that it can be expiessed in teims of piohability without consiidciin,j 
oidinal lelationships, it follows that, if environmental mlliicnccs aie 
equal, tlie expectation foi nny paiticulai ordinal gioup will be the 
same as foi anv othei group, and all ordinal positions taken as a 
single group If, tlicietoie, leliable differences aie found to CMSt 
between ordinal groups, and all scientific conditions of sampling 
are satisfied, the differences must be attributed to difi'ciences in 
enviionmental influences and not genetic difteiences The findings 
of this study would then indicate that the vaiiations in the psj'cho- 
logical factors studied aie the products of difteiential enviionmental 
influences, which influences are different for fiist-born and those bom 
subsequently Tire development of imtiauve and self-srifficiency of 
first-born is impeded by the protectiveness and ovci-indiilgence of 
their paients With subscqiiciiC-boin cliiltlien this inteifciencc with 
development is not as mailced, due peilups to the weaung oft of the 
factor of novelt)' sunounding childicn and also, peihaps, to the 
accumulation of expeiience deiived fioin icaiing the fiist-butn The 
differential enviionmental influences arc, thcicfoic, m the ease of 
later-born, moie favoiable foi the attainment of levels more in ac¬ 
cordance with the potentialities of the child than they are foi 
first-born 
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FACTORS OF CHANCE IN THE TRUE-FALSE EXAM¬ 
INATION'■ 

Gill, Cold ado 


C C Moort 


Theic Rie devices which have satisfied educational need over a 
peiiod of time \vhich liave been tested vety little to detciminc tlieir 
limitations before their adoption They meet ccit.iin philosophical 
stanclaids, tliuy are needed by a laige luimbei of eclucatois, and aic 
adopted. Tlic true-false test is one of these The cssa 5 '-type test 
failed in its objectivencss, and those iiilcieitcd in mcasuiemcnt cast 
anxiously about foi something to take its place. The tiiie-falsc test 
seemed to be one of the solutions to tlie pioblcm 

At the present time many of otii present and formci piacCices 
are being subjected to scientific expeiimenlation Theie is much 
said and done concerning the value of icflcctive thinking It is fos¬ 
tered in oui eleinentaiv schools, high schools, and colleges. This 
attitude of icflcctivc thinking is producing changes at all age levels 
of life and growth Changes which arc tiansfornung piactices are 
occuinng with staitling lapidity in the field of education 'Fhese 
changes usually me due to a dissatisfaction with an existing oidcr 
of tliingSj aie an outgrowtli of a passion foi impiovement, or are 
produced by discoveries of new tiuth 

Wherever one tiiiiis Jie finds techmcnily named 

bcholars patiently and melliodically applying the insti iiinent'! 
and technique of science to miinernii<! unsolved piobicins in the 
field of education (1) 

The piesent study and discussion of the liuc-falsc test docs not 
attempt to disciedit the fact that the tuie-falsc test has been and 
will continue to be an important contribution to educational pio- 
cedure However, it shows definitely that the factoi of chance may 
and does operate rathei definitely in favor of high scoies foi some 
of the individuals taking this type of test, and just as definitely in 

^Received in the Editorial Ofiicc on January 30, 1938 
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opposition to higli scores foi otiici individuals taking the test, even 
though the test IS giaded by the iiglit-minus-wiong-equ.ils-zeio 
livpothesis 

The greater the number nf statements guessed at on a tiiie-faUe 
test the gieatei influence tlie factoi of chance has m detciminmg 
the size at tlie score 

The advocates of the Civic-falsc test have disposed of tlic fnctoi 
of chance by assuming that it is of little impoitnncc if the foimiila, 
nghts-minus-wrongs-cqual-zero, is applicti Then aigiimcnts toi 
its negligible influence weie based upon the fact tiiat if a coin is 
flipped 1,000 times the lesulting scoic will be appioximatcly 500 
heads and 500 tails. McCall flipped a coin 50,000 times and kept 
a lecoid of the total nvimbci of heads and tails His icsults weic 
25,000 heads and 24,999 tails. lie maintains that except foi a 
miscount somewhere the two would have jMobably come out 
even (2) 

Due to tire fact that for any Inige numbet of flips, such as 1,000 
01 50,000, the heads and tails are apprnximatelv ciiual, it is assumed 
that the formula, rights-minus-wiongs-cqual-zeio, will give highly 
accurate lesults for any iiumbei of tiiie-fal&e statements) a test mav 
contain even though the peison taking it is "absolutely innocent 
of any knowledge" concerning it and guesses nt all the statements. 
It is nigucd that a person guessing at as few ns 20 tiuc-falsc state- 
merits will mark 10 of them light and 10 of tliem wrong Thus, 
he will have a score, of zero which will be coi roct because he had 
no knowledge of the test and guessed at all the statements This is 
a beautiful philosophy of the test, but the aigumcnt is faulty Why 
base an argument conceimng 20 units of chance upon the result 
of 50,000 units of chance and then say that chance opcintcs equally 
in both cases? 

The formula, iights-minus-wrongs-equal-zeio, will give zeio re¬ 
sults consistently only when the number of guessed statements fai 
exceeds 10, 25, 40, 70, or 100 statements on eacli test Inste.id of 
flipping a coin 50,000 times and determining the nmnbci of heads 
and tails included in the total number uf flips, why not flip the 
coin the same number of times as there aic Liuc-falsc statcmcnti 
and determine fiom this quantity of flips the number of heads and 
tails? Such a method would give comparable lesults. The process 
could then be repeated many times wuh the same amount of eftort 
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thfit It would take to dcteimine the heads and tails foi sucli a large 
numbci of Hips For example to suppoit an argument that a 20 
statement test will be scoied 10 light and 10 wrong m case the 
pupil is guessing, why not flip a coin 20 tunes and then determine 
the number of heads and tails This process could be icpcatcd 
2,500 tunes by flipping a coin 50,000 times Tlieie is nothing com¬ 
plicated with sudi an expeiiment Anyone witli a penny foi labora¬ 
tory equipment and cnougli patience may verify the cxpciimcnt 

Since we aie not constructing tests of 50,000 oi even 1,000 true- 
false statements, we mistake when we leason that because the 
heads and tails arc approximately equal for such laige numbcis 
tliat the same will be tiuc foi smaller numbcis such as 20 oi 100 

Studies of Chance Will Vary 

The writer of this article realizes that since the factor of cliance 
varies as it does, no two experiments will pioduce exactly tlie same 
results, even thuugli the same procedure is followed in obtaining 
the icsults Howcvci, thcie e<ecm to be certain patterns of chance 
tliat agiee lathei definitelv vyith each other, Theieforc the pattein 
levealed by this study will closely resemble the pattern found in 
any othei study 

Section I 

Tins study has been divided into two sections, The fiist section 
contains those distiibutions which give the dcgiee oi extent in which 
the heads exceed the tails on anv one count, or tlic extent in which 
the tails exceed the heads on any one count 'riie second section 
gives hypothetical distiibutions of scoies by assuming that a ccitain 
number of statements are known to the pupils taking the test and 
that anothei specified numbei on the same test aie guessed state¬ 
ments 

1 Plan of P/iJ t I. 

The following proceduie was followed in obtaining the 
lesults of the first pait of this study An inteicst in the factois 
of chance was awakened in a class in social economics aftei a 
true-false test of 100 statements had been administeied to a gioup 
of high school pupils The question concerning tlie extent to which 
chance factois influence tiue-false test scores was raised and dis¬ 
cussed by the pupils 'i'lieir interest became so awakened in the 
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problem that they became enthusiastic about a coopeiative experi¬ 
ment foi the purpose of helping detcimine the extent of these chance 
factors. 

After the pupils had been made axvare of the need of nccuiacv in 
the lesults xvhicli each of tlicin obtciincd, each wa-i provided with a 
coin, pcjiniEted to flip his coin, and lecord the respective numbci 
of times his flips resulted in a head oi a tail The head or the 
tail resulting with each flip was recoided iii the exact ordei in 
which each flip occiiiieil What fun it ums and how important 
each pupil felt in his cftoit to expand educational knowledge' 

After the flipping was completed, the papeis weie scoied by sub¬ 
tracting the lesser number from the greater and designating this 
score as a licad or tail depending upon which one exceeds the 
other The process outlined above was followed until there xveic 
50 sheets having 100 Hips recorded on each of them, 50 sheets 
having 70 flips recoided on each of them, 50 sheets having 40 flips 
lecoidcct on each of them, 50 sheets having 25 flips iccoided on 
each of them, and 50 sheets having 10 flips recorded uii cadi of 
them 

T!iq results of each set of papers were annnged into ficqucncy 
distributions, Each of these frequency distributions is designated 
by the number of flips used in dctcimining it and tahiilnted in 
Table 1 This table shows n distiibution of the scores nccoiding 
to the degree in which the luunhcr of heads exceeded the number 
of tails, or the degree in winch the numbci of tails exceeded the num¬ 
ber of heads on each papei The author has named the method 
described in the preceding paragraphs the "f" method This was 
done for the purpose of convenient lefcrence. 

Column 1 shows the extent in which tire heads exceeded the tails 
or the extent in which the tails exceeded the heads The figures in 
Column 2 show the number of papcis on which the heads exceeded 
the tails and tlrose in Column 3 the number of papers on which the 
tails exceeded the heads It is well to lemember that all 50 papers 
of 100 flips in length aie recorded in Columns 2 and 3 The figures 
m Column 2 should be lead as follows* Tlieie were foui papcis on 
which the heads exceeded the tails by 2, there were five papcis on 
which the heads exceeded tlie tails by 8, tlicic wcie four papcis on 
which the heads exceeded the tails by 16, there was one paper on 
which the excess of heads over tails amounted to 18, and then. 
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• TABLE 1 

Distribution of Scoats According ro thk Dioreu in which ihe Number or 
Heads Exceeded the Taiis, or According to the Degree in which 
THE Tails Exceeded the Heads on Each Paper when Successive 
Flips of the Coin Were Rfcorded and the Lesser Number 

SunTRACTED FROM THE GREATER. NUMBPR METHOD 


Degree 


Nnmher 

oF flips 

recoicled on 

each paper 



of excess 

100 



70 

40 


25 

10 


of heads 

Freciuency 

Frequency 

Frequency 

Fiequency 

Frequency 

or tails 

Heads Tails 

Heads 'I’nils 

Heads Tails 

Heads Tails 

Heads Tails 

1 

2 

3 

4 

5 

6 

7 

« 9 

10 

11 

1 







6 7 



2 

+ 

6 

5 

3 

8 

5 


9 

14 

3 







S 5 



4 


4 

S 

5 

3 

10 


3 

5 

5 







4 5 



6 


4 

S 

3 

3 

2 


1 

3 

7 







1 4 



S 

5 

6 

1 

3 

1 

2 


■\ 

1 

9 







4 2 



10 


3 

1 

1 

3 

4 




11 







1 1 



12 



1 

1 






13 







1 



14 

4 

4 


2 






le 

2 



3 

1 





18 

1 

1 

3 


1 





22 

2 









24 



1 







0 

4 



7 

7 




10 

Totals 

50 



SO 

50 


50 


SO 

Flips 

5,000 

3,000 

2,000 


1,250 


500 

Excess 

0 

6 

2 

0 

0 

0 

0 17 

0 

6 


Total Units of Chance 12,250 
Total Excess of Tails ovei Heads 27 


were two papers on whicli the excess of heatlb over tails equaled 22 
Column 3 may be read in the same wav foi the excess of tails ovei 
heads 

There were foui of the fifty papers on which the heads and tails 
were exactly even The total numbci of flips for the 50 papers at 
100 flips foi each paper amounts to 5,000 flips The total excess of 
tails over heads foi the 50 papeis, tabulated in Columns 2 anrl 3, 
la 6 The remaining pans of columns should be inteipreted in the 
same manner as Columns 2 and 3 

The total com flips for Table 1 amount to 12,250 The excess 
of tails over heads amounts to only 27 for the entire 12,250 flip.s 
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TAJjLli 2 

DlSTRITlOTION 01 SCORES ACCORDINC. TO TVIE nplRFE IN \S1UCH TllV NUMDER Ot 
RIOHJS E-CLbPEI) THF WRONGS, OR AcCOKDINt. lO nil OlGREk IN WHICH 

THE Wrongs E\ch:dei> the Ric.ini, on Facii Pai-er win n Successive 
Coin Funs Wfri' RFcoRorn and Gradii) iiv a Ki\ ('onm-rUcieu 
roR A Rcoui \R Ci^AssRooM Ilse “f-k" Minion 

Degree ot Number of flips recorded on e.icli jinper 

excess of lOO 70 40 25 10 

rights or Fref[iiencv Frequency Frequency Fie<|iiency Frequency 
wrongs R W R W R W R R W 


1 

2 


3 

4 


5 

6 


7 

8 9 

10 

11 

1 










7 9 



2 




6 


3 

7 


6 


8 

16 

8 

6 


3 

7 


4 

6 


7 


4 

5 

5 










I 4 



IS 




4 


2 

3 


3 


4 


7 










3 



S 

4 


4 

4 


6 

1 


2 




9 










2 



10 







2 






11 










2 



12 

7 


2 

2 


3 



3 




13 










1 



14 






2 

3 


1 




16 

5 


5 

3 









20 

1 


1 










24 

1 


3 










28 

1 












32 

I 












i6 



1 










0 


5 



4 



c 




13 

Total 


50 



SO 



50 


SO 


SO 

Flips 


5,000 

3,500 

2,000 


1,250 


500 

Excess 

48 



22 



2 



22 

4 



Total units of chance 12i250 

Total excess of rights over wrongs 98 


■This slight difteiencc of heads and tails checks lathcr definitely tvith 
the expeiiment of McCall and with the expenments of otlici writcis 
m this field 

2. Plan of Pan II. 

In order to get a better pictuic of the tine conditions produced 
by chance factois, keys weie obtained that had been consluicted by 
teachers for scoring the responses of ptipils to tiue-false cxammations 
These keys liad been used foi tests winch had been adininisteied 
some time prioi to the flipping of the coins Thcie w'crc five keys, one 
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of wliiolj cuncspondcd with each of tlic diffeicnt lengths of the sets 
of papeis constructed as a lesult of the com flipping Thcic was a 
key foi a test of 100 true-false statements, one for a test of 70 tiuc- 
falsc statements, one for a test of 40 tiiie-false statements, one foi 
a test uf 25 tiue-false statements, and one foi a test of 10 tiue-false 
statements, 

In scoiing, a head was marked .is a icbponse of true would have 
been maikcd on a icgulai true-false test, and a tail was marked as 
a response of false would have been marked on a true-false test 
Tile formula, iights-minus-wrongs-equal each individual's scoic, was 
applied and tlie lesult foi each papei was tabulated. The results are 
shown in Table 2, which is constructed m tlie same mannei as 
Tabic 1 

This table shows the distribution of scores according to the ex¬ 
tent 111 whicli tile diffeient Hips agree with tlie key and aie marked 
as right, 01 the extent in which the different flips lack agieement 
with the key and wcic maiked as wiong The second plan is le- 
ferred to in the study as the "f-k'' method 

The chance factoia shown in Column 2 give to one pupil in this 
distribution nn advantage equal to 32 tuic-falsc statements Chance 
places another pupil's marks at a disadvantage of 36 statements This 
gives the luckie'^t pupil nn advantage of 68 statements over the un- 
luckiest pupil. Since these figures wcic nnived at fiom a meie 
game of chance, it is reasonable to conclude that, on a test con¬ 
taining 100 tiuc-falsc statements which arc unknoivn to two diffeient 
pupils, one may make a score of 68 statements gieater than the other, 
although a difference as great as this occurs lather infreiiuently. Is 
such an advantage, when it does occur solely as a matter of chance or 
IS due solely to guessing, woitliy of conbider.itioii in test construction 
and scoring? 

Table 2 shows the advantages for all different lengths of tests 
included in this study Fiom a study of tlie difftienccs in tlic ex¬ 
treme ranges it will be seen tliat the ratio of advantage increases 
inversely although not in exact proportion to the decrease in the 
number of guessed statements Certainly these aie woithwhilc facts 
to lenicmbei m scoimg and constructing true-false tests 

3 . Phin of Pat f III 

The tliiid paiC of the study was planned ns a clieck on the othci 
two paits of the studi'. Table 3 shows a distribution of scores the 
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rAHi.R 3 

DlSTRIBUnON or SCOIIFS AcCORI)IN(7 to Tltl DlORCI IK WHICH IHI NUMni'R OP 
IIpADS ExCEl-DtD THE I'A II S, OK AcCOIlHINO TO TIIF Dhf.KII IK WHICH 

THE U'Air-g ExccLDti) the IIj aih on IDach liinow win n tut Num- 
DER OK Coins Srn-iFitn Uiiow VVkri I’iacid in \ Dili Cup, 

Wfm Stiarfn, and mu Rlsui hng Numiifr or III ads and 
T viis CouMTiiJ A\o KncORDin "i" Mi'iiino 


Degree of 
excess of 
heads or 
or tails 

Niiinher of coins included in 
1(10 70 40 

F rt-quency FrciiuLiicy Frequency 
Heads Tails Heads T. ails Heads Tads 

1 each shake 
25 

Frequency 
Heads '1 ads 

10 

Frequency 
Heads Tads 

1 

2 

3 

4 

5 

a 

7 

8 

9 

10 11 

1 







8 

12 


2 

3 

5 

4 

5 

3 

10 



8 9 

3 







S 

7 


1- 

2 

4 

7 

5 

4 

3 



C 9 

5 







3 

2 


6 

6 

3 

4 


3 

9 



3 2 

7 







5 

4 


S 


2 

6 

2 

4 

2 




9 







2 

2 


10 

S 

4 

5 



3 




12 




1 

1 

1 




14 

1 

1 


I 

1 





16 

i 


2 

2 

1 





13 


2 








20 



1 







22 

1 









26 


1 

1 







0 


6 

4 


5 




13 


Tolal SO 50 50 50 SO 

Unitt 5,000 3,500 2,000 1.250 500 

Excosi 36 0 132 0 0 30 0 0 2 0 


Total units of Oliance 12,250 
Total exLCsa of heads ovei tails l+o 

ficquciicy of winch was. clctci mined by putting the specified nuinhci 
of coins in a "dice cup,” shaking them well, pouiing them oul, nnd 
counting the number of heads and tails. Theie weic 100 pennies in 
the cup foi the fiist 50 thiows After each tliiow the coins were 
counted and the excess of either heads oi tails wcic recoided Tlicse 
wete then tabulated in Coluinns 2 and 3 accoiding to the ficqucncv 
of extent foi the excess Tlie same piocess was follosved foi 50 
throws each of the following number of coins 70, 4-0, 25, and 10 
T able 3 shows that the icsult-' obtained bY this method agice vciv 
definitely with the results obtained by the othci two methods 

The frequency of individual units of chance occur xvith little 
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uniformity Howcvei, the fiequencv of anv laige numbei of these 
units ocLUi witli a liiRh degiet; of oniformitv This study' points 
out the fact tliat any Luge numbei of tJicse units occur in accordance 
with a lather definite pattern The findings foi each of the different 
spans of chance lecoidcd in Tables 1, 2, and 3 indicate that the 
longei the true false test the less advantage will be given by chance 
factois \Alicn the foimula, iights-ininus-wrongs, is applied in scoring 

It 

SncTioM II 

1 I'lyfioihetic/il Giade Duti ibuttons 

The diffcienc chstiihutions pieccding this section have shown 
that individual scoics vaiy when a gioiip of statements aic scoted 
by pupils who have nn Icnnwlcdge concp.ining then tine oi false 
condition The iueceding tables have not given a very definite 
conception of tlie type of disCiibution whicli would icsult in case 
a knowledge was had concerning the tiiic oi false condition of a 
ccitain nuinbei of statements, in case no knowledge was had conceiii- 
mg the true oi false condition of a ceitam number of statements on 
the same test This condition is moie comparable to the actual 
testing conditions as tliey exist in actual piactice In oidei to make 
tlic data moie compaiable to actual situations, the writei has built 
up a numbei of hypothetical distiibutions of scoies based upon a 
definite number of chance units in each distiibution. The patterns 
of chance found m the fiist pait of this study and displayed in 
Tables 1, 2, and 3 wcic utilized in constiucting these liypothetical 
distributions 

It was necc^eaiv to assume that the diffcient classes of winch the 
hypothetical distiibutions aie chaiacteiistic wtie composed of pupils 
each of whom possessed an equal amount of knowledge concerning 
the truthfulness oi falseness of an equal numhei of statement'^, and 
that eacli pupil guessed at an equal number of the statements This 
docs away with the heads and tails or the positive and negative eftect 
of the distribution and makes tlie entiic distubution positive 

Table 4 shows thice sucli distributions Eacli distubution has 
been built up bv tlie picviouslv-explainccl data obtained by the “f, 
and "l” methods, lespcctiveU These thice distiibutions nre 
based upon the assumiition that a class of 50 pupils know concern¬ 
ing the ti iitlifiilncss OI falscrves-, of exactlv 50 statements on a test 
containing 150 siicli statements, and guess at the status of the le- 
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TABLE 4 

Tiirce CuAN'Cb DisTRinuTinNs or Grades BASho ui’on iiif Assumi-tion that 
A Cl ASS OF 5(1 Pui'lLS Know Exaciii 50 Trul-Faisf biAii ments on a 
Tfst, and Guess at Anoeufr 100 SrATLMFNis on riii’ Samf Test 

\\HEN THE DISTRHIUTIONS ARC CONSTRUCIFD MlANS 01 
TUP "i", "j-k”, and “f" MPTIIODS, KPSI'I CTIVLI V 


Mclliod 


Score 


"I” 

■V-A” 



1 


2 

3 

4 


S2 



1 



78 



1 



74 



1 



72 


2 


3 


70 



1 



68 


1 




66 


2 

5 

2 


64 


4 


1 


62 



7 



60 




S 


5K 


5 

4 



56 




6 


54 



6 

2 


52 


4 


3 


50 


4 

5 

6 


4S 


6 


5 


46 


4 

3 

4 


4+ 


4 




42 


6 

4 

3 


40 


3 


2 


3S 



2 

4 


36 


4 


1 


3+ 



5 



32 


1 


2 


30 



1 



28 






26 



3 



24 



1. 

1 


Total 


50 

50 

51) 


Range 

Ext 

32-72 

24-82 

24-72 



Dif 

40 

58 




mauling 100 statements. Column 1 of this tabic designntcs a gioup 
of scores descending in value fiuin 82 to 24, Column 2 shows the 
ficquency of the scores determined by the method, Column 3 
the frequency of the scores detcimincd by the "f-k" method, and 
Column 4 the ficquency of the scoies deteimincd by the “t" method 
As an example of the reading of this table, it would be said that 
there were two pupils who had definite knowledge of only 50 state¬ 
ments but who through puie cliniice make a scoic of 72 accoiding 
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to the method of determination The- other frequencies of this 
coJuinn ns well as tJiose of columns 3 and + would be read in the 
vnmc miinnei. 

The range of the scores in Column 2 arc from 32 to 72, with a 
clilfeience between these two extiei-nes of 40 

The liypothetical disci ibutruii of these scores dcCeiiniacd by either 
method of puic cliancc very closely resembles an oidmaiy class dis- 
tiibution of scores obtained by administering a tiue-falsc test to a 
class of piiiJils under normal conditions It is difficult, therefore, to 
dctciininc tire amount of a bcoic on a tiuc-false test that is due to 
learning and the amount that is due to puie chance As an illustia- 
tion, It could not be dcteimincd under oi dinar v tiue-false test con¬ 
ditions, in case a like distribution weie obtained, whether the two 
scores of 72 in Cnlunin 2 were the result uf chance or whether the\’ 


TAHLK 5 


7'hrbb CuASca Disi-RiauTiONS or Grades Based uroN the Asbuaiption that 
A Class or iO Pupils Know Exactly 30 TauB-FArsB Statbmbnts 
ON A Tpst, anu Gupss at tub Other 70 Statements when 
TUB DisniiDurioNS Aar Constructed nv Means of the 

•' f “, " fk"j AND " c " Methods, Rbspectivi.ly _ 



64 - 1 

S6 

SO 

48 3 

46 

42 1 

40 1 

38 1 

36 S 

34 5 

32 5 

30 7 

28 3 

26 5 

24 3 

22 3 

20 I 

18 1 

16 2 

14 3 



Totnl 

Range 


Ext 

Dif 


SO 

14-56 

42 


50 

16-46 

30 


50 

14-64 

50 
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TABLE 6 

TuKEt Chance Di&tridutions of Gh-adls J-iAsn> ui>f»N thi- Assuvimion that 
EAC ff Pui-ii IN A Cl ASS OF 50 PuiMis KNOWS ExAcin 60 Trui-Faisi 
STATTMENIS ON A TLST OF 100 blATEMfcNTS, AND GUESSES AT THE Rr- 
MAINMNC 40 blATbMFNI-Si WHEN rilF 13 lSl RinU HONS Allh. 
CoNsrHUCTiD nv Means nr thi “f-k", 

AND “c” Met hods, Ki srhcnvi i a 

Method 

bcore "i" "f-k" "t " _ 

\ 2 3 4 


78 


1 



76 


1 


1 

74 



3 

1 

72 




1 

70 


3 

2 


68 


1 

1 

t 

66 


3 

3 

3 

64 


3 

6 

4 

62 


8 

7 

3 

60 


7 

6 

S 

58 


5 

6 

ID 

56 


10 

7 

3 

54 


2 

3 

9 

52 


2 

2 

2 

SO 


4 


3 

48 



3 

1 

46 



1 


Total 


50 

50 



Ext, 

50-78 

46-74 

48-76 

Range 

Dif 

28 

28 

28 


were the lesult of learning, or what per cent of them were due 
to both Since the factor of chance docs not opciatc umfoimlv, it 
should also be noted that theic is no way of adequately collecting 
for chance 

It should be pointed out in defense of the true-false cxaimnaiioii 
that ordinarily a class would know a higlier pcicentage than would 
be expressed bv the ratio of 50 statements known of a possible 150 
statements. Although the distribution miglit resemble that of 
Table 4, the chance factors in the distiibution would probably cor¬ 
respond mojc closely to tlie distributions shown in Tables 7 and 8. 

Table 5 shows tlirec chance clistiibutions based upon the assump¬ 
tion that a class of 50 pupils each know exactly 30 true-false state¬ 
ments, and that each guesses at the other 70 statements on .i test 
of 100 statements This table is constructed accoiding to the same 
plan as that of Table 4 and should be read in the same manner. 
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TABLE 7 


TiiRti CHANCP DisTRinuTioNs or Gradi.s Bashu upiin the Assumption that 
Each Pupu in a Ci ass of 50 Pupiis Knows Exacti y 75 True-FalbIi 
brAriMfcNfs ON a Test Containing lOO Statements, and Each 
P lJPlI, CiUlSSLS AT THF' RbMAININCi 25 STATEMENTS WHEN THE 
IDlSIRinU'ITONS ArI CONS'IKIJCITLI) BY MeANS OK 'I'lIE 

"I”) anij ‘-f’’ Methods, Rrsi'cci ivply 

Method 

Score "f" "f-k" "c” 


1 


2 


3 


88 

86 

84 

82 

80 

73 
76 

74 
72 
70 
68 
66 
64 


1 

I 

4 

1 

4 

5 

6 
7 
5 
9 
4 

2 

1 


1 

2 

3 
1 

12 

7 

9 

9 

4 


2 


'Eotnl 

Ext 

Rnnge Dif 


50 50 

64-88 64-88 

18 24 


4 


2 

5 

3 

5 

6 
12 

7 

2 

4 

2 


50 

66-84 

24 


TABLE 8 

'IlIREC CHANCI DlSTRinUTIONS Til’ GRADES BASED UPON THE ASWMPTION THAT 

Each Puni- in a Ciass of 50 Pupies Knows Exactly 90 True-Falsb 
STAT hMFNTS ON A 1 ESI OF 100 STATtMFNTS, AND THAT EACH PtJPII 
GUESSrS AT THE RhMAININO 10 STATEMENTS WHEN THf DlS- 
raiDUTuiNS Akh Constructed by Means of the 
"f-k", AND ''c" Methods, RESPEcriVhi y 


Score 



Mcth 

“hk 

1 


2 

3 

98 


4 


96 


1 

4 

94 


3 


92 


9 


90 


10 

13 

88 


34 

16 

86 


5 

5 

84 


3 


82 


1 




50 

50 


Ext 

82-98 

86-9 

Range 

Dif 

12 

10 


3 

6 

8 

13 

9 

9 

2 


SO 

84-96 

16 



228 


JOURNAL oi cn>ri:Tic psychoi.ogy 


There is a gieatei diffeience in the cxtiemc range of the tluce 
columns of this table tlian ^^a3 tlie case with the picccding tabic 
Howevci, the aveiage of the difteicncc of tiie extiemes foi this table 
and the aveiagc of the evtiemes for the coiresponding columns of 
the pieccding table agicc very closely wlieii all the factors influ¬ 
encing them aic taken into consideration 

The close agicement between the data contained in Tables 6-8 
and Tables + and 5 should lie noted 

A significant fact which should be noted when all the tables of this 
section aie compaicd is that the intio of the diffeience in the ex- 
tiemcs of the lange tend to inciease in an inveisc mannei ns the 
pioportion of the guessed statements to tlie total number of state¬ 
ments decreases 


Conclusions 

1 A unit factoi of cliance oi a sinall nuinbei of unit faetois of 
chance do not opciate with any high degree of unifoimitv. In older 
for theie to be any depcndsiblc-unifoiin degiee of chnnee thcie must 
be a great numbei of units upon which this iinifoimity is based 

2. The foimiila, lights-minus-wrongs-equal-scoie, does not .ip 
proach uniformity in eiiiuding zeio for 100, 70, 40, 25, oi 10 
true-false statements if tlic pcisons talcing the exuiiuiicitiOEi aie in¬ 
nocent of all knowledge concctning the statements included in the 
test It follows from tins that individual scoies tend to be influenced 
by chance in proportion to the numbei of guessed statements on a 
true-false test This is definitely shown when fill marking of a true- 
false test is done nccoiding to chnnee ns was the case in dctcimining 
chance by the "f-k" method of this study. 

3 The safei method of scoiing tiue-false tests is to eliminate 
chance by penalizing guessing to the extent that the person taking 
the examination will be compelled to maik only those statements 
which are definitelv known to him The true-false examination be¬ 
comes an accuiate instrument for the measviiement of achievement 
only when the chance factor is eliminated for eveiv individual 

4 The influence of chnnee cannot be icduccd by incieasing the 
leiigtl} of the test if it is scored accoiding to the lights-niinus-wiongs 
method unless the ratio of known statements to guess statements is 
increased. 

5 The factor of chance influences a liigh pei cent of the scoies 
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on a test in a definite wav This piobicm should be given much 
consideration bv educatois It should not be assumed that because 
heads equals tads fot 1,000 oi 50,000 flips that the foimuU lights- 
nunus-wioiigs gives exact lesults for 10 oi 100 true-false statements, 
when the persons taking the test guess in maiking any or all of 
the statements. 
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SHORT ARTICLES AND NOTES 


1/n JituiiHil of (liiirfit i‘syi/iology, 1938, 63, 231-233 

THE PI'REORMANCE OF PRE-SCHOOL CHILDREN ON 
THE KOHS BLOCK DESIGN TEST^ 

Pnyiir If'fjiliii’y PsydnuliK. Clinic, New Yoik IJospitnl 


Akuiur L Benton 


A napei hy I!:l^^ler (3) umEcnnng tlic achievement of pie-school 
dulthcn on tl>c Kohs Block Design TeM (5) reports that some of 
these cliililrcn made remarkablv high scores on the test Foi cvample, 
one child, 3 yeais, 8 months. 70 — 127 , made a Kohs mental 

age score of 12 years, 1 montli. Another child. CA-4 years, 7 
months, /(?—100, made a Kohs mental age score of 12 years, / 
months. There weic foiii such cases of remarkably high scores m 
the eioup of 29 chiUhen Twelve children successfully completed 
one or mure design, nnd 17 child,en felled the test 

These findings lliat some young childien made such high scores, 
far m advance nf then chrnnologleal »nd mental age,, me of 
m the light of the extensive use of ihc Kohs IShcl, Demn Te. t . 
non-veihal test of intelligence linil the recent application of the test 
in the stnilv of the intellectual functions of 

chlati.c patients (1, 2) These eonsiderations have led ^c y tei 
to make fiiither observations on the performance of pic-school 

childien on this test , 

A gioiip of 30 p.e-schonl children served as subjects in the prj 

study® Eiglc’s procedure, svhlch is essentially that P-sc bed by 
Kohs (5, pp 75-76) fo, use sv.th subjects svho do not know 

•Received in die Echtonnl Office on February 7, 19'38 
.Mas. ot l„c CiiUlrc, ivji. were .is.d m lUi; slu.ly -c 

-..oa>, for her he.pfo. 

cooperation 
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names of colois, wsis followed The only deviation fiom Eiglei’b 
pioccduic which wa» made in the picbcnt study was that the pei- 
forinances wcie scored accoiding to the method of Pliitt (4), in 
which only time, and not time and moves, is used as the basis for 
SLoiiiig, The test icsults aie given in Table 1 

TABT.F, 1 


Siibj, 

Sex 

CA 

Binet 

M-! 

\V G 

M 

2-11 

4- 7 

SJ 

F 

3- 1 

3-10 

Sb 

F 

3 2 

4- 7 

CD 

F 

3- 8 

4- 4 

KP 

F 

3- 8 

4. 6 

LR 

F 

3- S 

S- 1 

B L 

W 

3-11 

4- 1 

AM 

M 

3-11 

4- 4 

11 D 

M 

+. 0 

4. 1 

PS 

M 

4- 1 

S- 4 

CL 

M 

3 

C- 8 

D H. 

M 

4- + 

4- 6 

MS 

M 

4- 4 

Ml 

C,H 

F 

4- 4 

S 

PK 

M 

4- 5 

6- 1 

D.M 

M 

4- 5 

6- 3 

JD 

M 

4- 6 

5- 3 

B.T 

M 

4- 8 

5- 4 

HM 

M 

4- 8 

6- 3 

C.H, 

F 

4- 9 

S- 9 

vv. 

F 

4- 9 

4- 3 

B D, 

M 

4-10 

5- + 

P.V. 

F 

4-11 

6-11 

FO 

F 

5- 0 

5- 3 

JC, 

F 

5- 3 

6- 5 

K F 

F 

5- 5 

5- 2 

H F 

F 

5- 5 

5- 5 

C,K, 

F 

5- 5 

6- 8 

0 G 

M 

5- 6 

7- 6 

GD 

M 

S-11 

7- 4 




Specific 

designs 

IJinet 

Kohs 

successfiill> 

10 

1S7 

124 

MA 

completed 



1 4.^ 



J TJ 

118 

123 

S-10 

I 

139 

5-10 

I 

1 vT 

1 1 1 



111 

102 

7- 2 

11, III 

131 

S-10 

I 

157 

6- 5 

ir 

104 

_ 

■ — 

137 

S-10 

1 

148 

138 

142 

7- 6 

I, II, III 

6- 9 

i~ 

117 

114 

134 

7- C 

I. II 

S-10 

r 

lai 

135 

1 1 n 





141 

105 

122 

9S 

7- 9 

I, II, ill 

S-10 

I 

100 



123 

6- 3 

1 

136 

6- 9 

I, II 

124 

7- 2 

I, II 


It Will be noted that 15 of the 30 cldldien successfully completed 
one or more designs, a slightly gicatei piopoition than that found 
by Eiglei (12 out of 29 chiUhen), How'evci, no sucli lemailcably 
high scores as Eiylei leported weie found. The highest Kohs mental 
age score was 7 veais, 9 months, and the gieatcst discicpancy between 
Binct mental age score and Kohs mental age score was 3 ye.ns, 1 
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month No child siicccisftillv completed inoie than the dist thicc 
design^. 

In shoit, with a pic-scliool group of comparable size and intelli¬ 
gence level, Eiglei’s findings, with lespect to the occunence of 
cxticmely high scores is not confirmed This at least indicates that 
the fiequenc\ of occuircncc of such high scores is not as gieat as 
Eiglei's icpcnt would suggest. 
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BOOKS 


TIIKSK JOURNALS WILL BUY HOOK REVIEWS 

(Uturnsr Ilf rnrihiil rni/nnririliilion and other al'rachvr reasons, it is 'wilh 
hlrasiiii' llutl aiiiioniicr an niinn .hair incrrasr in the prices pant for 

rr-vinw wnllcit slnctly at the p, ofi ssional lev, I Jf'e nvijl nonv pay a 
minuiiiini of ^2 pii pnulid ptiQi, and u maximum of per pnuted 
ptujr rd ) 

If .1 hook IS to be aclcqiiAtclv discussed, evciy opinion concerning 
it must be given publicity, nnd recurring opinions must be registered 
as such That is, a controversial book must be reviewed many 
tames and not just once or twice. We speak here of reviews at 
the professional level, not of childish bUiibs or vindictive pecks 
The Jouniiil of GrtiPlic Psyclioloffy, the Journal of Genexil Psy- 
chohffv, and the Journal of Social Psychology, will buy reviews in 
the open m.iiket at not less than $2 pci printed page and not moie 

than $1 pel punted page . 

CoiulKious Only those books that are listed below in this sec¬ 
tion nio eligible foi suJi icvicws All geneial elementary text¬ 
books aio eliminated '1 hose bonks that me included, even though 
some of tlicm might he pom, aie piobnbly the ones that make the 
most (lilterence to psychology or deal with problems or tedmiques 
that aie fiindamc-ntal lo psychology at the present time 1 he list 
bcgim. u.tli Taiuiarv. 1936, and the hooks are listed approxuiuitely 
m the oidei of leccipt. New 1918 books will be added ns they 
come in At the end of 1938, all of the 1936 books will be icmovecl 

from the list. , 

A rcvicwc. must possess the Ph D, degicc o. its equal in tiainmg 
and cxpciicncc The Editor thinks of giaduate students with nttcc- 
tionate regaid, hut lie cannot accept reviews of this type fiom them 
A review must be wntlen sti ictly at the professional level it 
must not occupy less than two punted pages, no, more than twenty 
It must avoid liivialities, such as chaptci divisions, spelling of wnids, 
tvpogiaphical ciiois, oi any nthei mattes that the leader is not 
looking foi in that hook A icvicw must not be a snap-box m pulpit 
from which the leviewe. cxhihus his own intellectual hobbies oi 
private feelings It is the book th.it is being reviewed, nnd the 
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book must occupy tlic stage No competent levicw will use such 
make-believe weapons as "bal this is not psychology, or but this 
IS biology. Tlic classifications of old-fashioned college catalogues 
are not of vital impoitaiicc in these columns A competent liook 
deals with issues, or with techniques foi the investigation of issues 
A competent review identifies those issues, deteiniincs then im¬ 
portance, and evaluates flic success or failure of tlie hook in tlic 
accomplishment of its puiposc For a reviewer to point out that the 
purpose of a book is not his purpose, is in fact a statement by means 
of which the rcvicwci substitutes liimself for the book Tliat type 
of vulgarity has no place on the stage of great books. 

Ptoiednie If among the books below thcie is one about which 
YOU have thought, and concerning which vou liavc formulated some 
ideas, ^ou are invited to wiite a icview of that book No matter 
if the book has been reviewed seveial oi a dozen times. It is 
iiupoitant that your colleagues know youi compiehension of the book 
and Its significance, In this wav piofcssional opinion will prevail 
quickly, and uncritical thcoiies, unimportant oi badly conceived 
investigations, misintciprctations, insufficient evidence, or uiiinspiicd 
M’ork of any kind will stand revealed foi what it is. 

(Authors of tivienus will receive a check mniediotcly the site of which 
will be withni the limits named ahnvc The Editor will gladly receive 
ii<i/iiiriatioiis for inclusion in this list) 


(1936) 

Lewin, K Principles of Topological Psychology New York McGiaiv- 
Hill, 1936 Pp 231 

Young, P. T Motivation of Rchnviop. New York Wiley, 1936. Pp 562 

Brown, J F. Psychology and the Social Order New York* McGiaw-Hill, 
1936 Pp 529 

Terman, L M, & Miles, C. C Sex and Personality New York McGraw- 
Hill, 1936 Pp. 600. 

Guilford, J P. Psychometric Methods New Yorkl McGraw-Hill, 1936 
Pp 566. 

Shaffer, L F The psychology of Adjustment Boston - Houghton Miffltn, 
1936 Pp 600 

Warden, C. J, Jenkins, 1', N,, & Warner, L H Comparative Psychology 
III Vertebrates New York - Ronald Press, 1936 Pp, 560, 

Ruckmick, . A The Psychology of Feeling and Emotion New York 
McGraw-Hill, 1936 Pp 529. 

Washburn, M F The Animal Mind, (Fourth edition). Now York. Mac¬ 
millan, 1936 Pp, 536 
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(1937) 

Aiii’OKT l-j W' I'crstmalitv A psychologicnl Interpretation New York’ 
n’oli, 1937 Pp S88 

Beck b. J. IiitKuluciion lo llie Rorschach Method Res Moiioff , Amcr 
' Orlliopsyriiiitl /Isso, 1937, No 1 

Nfwman, H n, I'RII-MAN, I' N. [1(II/IN(.FR, K, J Twins A study of 
Ilcrcilitv and Ivnvironmciil Chicano Univ. Chicago Press, 1937 
I’n 369 

Murphy, G, Murphy, L 11, & Nvwcomd, V M Experimental Social Pay- 
cholony New York Hariier, 1937 Pp 1121 „ v i j 

SoUTHAll J P C Inlroduaiun lo Physiological Optics, New York and 
London Oxford Unn Press, 1937, Pp 426 „ , „ 

Terman L M.&Mirriii.M Mensiiring Intelligence Boston Houghton 

Midlm, 1937 Pp, 461, u c i o • 

Thomas \V I Primitivo llehaMor An Introduction to the Social Sciences. 

New York McCrnw-lbll, 1937 Pp 8+7 
Spaonpr, K rs>ch()log> of Personality New York McGraw-IIill, 1937 

MURPilv! hi'cinl llthavior mid Child Peieonniily. New York, Colum- 

AwASTa!?, A"'''Dinorciltini^P9VLLloK} New York Mncmillan, 1937 Pp 

Burrow?! 'Ihu Bmlogy of lltim.lll Cimnicc Nesv Yoik Mncmillan, 1937 

CJH 5 Lu?At” lit., K I I ceding IkhuMoi of Infants Philadelphia Lip- 
piiicotr, 1937 Pp 210 

(1938) 

'iHURSluMt, I. L Pnmary Mental Abilities Psye/,ou,et Mono(;, 1938, 

SPFARmN,^C Psychology 17«un the Ages (2 via ) New York Mac 
n'^The Psychology of Early Growth, New 
DAv"'; He-ng? Rs Psychology and Physiology New 
s™JfE ofm,s,ne. Ne,v York McG,.,v- 

Bo*,, M.nJ'ot pL,.,v= M»n (K^v e.l ) New York Mac,o,Hon, 

Co„n,c„ an,l ..ccnal.ty New York Longmans, 
STBVE.s! b b‘! & d’v,s, II Ilcar.oK ILvchologv and Plrrs.ology Nev 
clXr’f ... Conn,c. N™ Y„,k .la.nc, 

Mumnl^G , sJ’uhnil, R I’nblic Op,man nlul tlic IniLvuloal New Yo,k 
Ilaiper, 1938 Pp 316 




C'KI'I'ICAI. lU'VII'AVS Ol- RECENT liOOKS 

Soiial Bchdvvn nml Child PenniwUty 

Coliimhifi IJini' Piesi. 1Q37. P/» ’^33) 

Ri\ii\\in in livRUARvS Burks 

Uiuisu.il inun'-'i att.itlics to an oxiieiimcntal icport by a ciitic 
and inunpn-ici of dc\ilnpmciiriil pwcholoj^s' ^\ ho has contributed 
'as imich as tins in\('■.ti«ai<)i t<i the cliuilication and consolidation of 
the ficlil. In one ot the llisl to appieciate the impoitance 

of Ru-.sian wink on clnldicn's social development, she was wiiting' 

“ Piohablv tlie thief siunilicance of such studies is the diamatic 
dcmnnsliation of rlu ^^a^ in ^^hlch changes m the social older le- 
ncct thcmsches 111 tin attitudes, the intciests, and the social lela- 
tionsliips of liiilo childien, tlie child glows into a society At the 
Mine time, fnllt seiisitiw to the himci du.mtit.itivc contiol exciciscd 
lit Ameiican ^^.nk, and .iho\e all a champion of nuilti-dimensioiial 
appioachcs to the piohlem of pcisonalitv stiiictiue. she was dis¬ 
covering'* .iiul italici.iMg the studies of such oiigma! investigatois 
a, Ikiiu', wh,.si- u,nt.mp«i.>.v imenlal mvest.i-ation of so.ml 

l,d>a^.o.-patto,n-, .n voumk lImUIiom" iho <lc-cubocl as a single- 
handed tmn ih fouC m \ilnch latings, cxpeiimcnts, ami obsciva- 
tlonal rOLOuls wen all used ui.uu tlie same Subjects unti then .esults 

compaied tliiovigli iiucicoiielations 

sLc hot uu.pu salute ,n the cullabotattve •■Estpennnental Suon 
Psychology,” Muiphv’s hulliaiu senes of siiminaiies, jcvicws, and 
piospcct. of educational implications have piogicsscd 
I L mo.c aitiuilau- position The 
concept has mm become a uchlv clalKHated 

pressu.es acting upon basic biological materials, all - total 

cultural setting winch deieimine-. ’ VT'^aml heiwc the 

.espouses, but also the meaning to the individual and hence 

stimulus value ot specific situations .s.p.ruhp an 

These ideas lumevci clcai m then cnvisagcmcnt, piescnbe ai 

expe.tmcntal lesca.d, ptuRtam f.ougbt w.tl, cno.ntous “J 
We rue perhaps less a.tes.e.l bv the vtewpourt uhtch sarae^^ 

iceunibincs some uf tlic must lousuiiablc and Ic.i 
cmCKurg fium elrmeal psveluat.V and antluopologv, than b t e 
stuk.ug proposal that sueh eoneepts euuld be subjected, even pa.t.alh, 

to cxpeiiiucnliil vciilicanon 

2V) 
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In tiikiiiK \ip the liook, \a'1iic.1i is built upon sympathetic responses 
in young clnldien, the rcadci will piobably biing with him .i deep 
ciinosfti a‘i to limv fai the frontieis of c^pcnn■lcnt nod controlled 
observation can extend, and to xvh.tt dcgice clinic.il iiuiiition or 
Miphistic.ited conjecture will have to fill out the pictuic. He will 
find that in so fai as objective icscarch tools aic av.ulablc Murphy 
uses them, and that much iiigcnuitv ib cmploved in working out 
tecJinujues of lecoidiii^j obseived episodes on nui.scjy school pl.ay- 
groimds, the i.iting scales used bv nuiseij’ school teachers and 
ohserveis for diffcicntiating tlie Subjects of the study upon sympa¬ 
thetic beliavioi, and a host of lelated social tr.aits, the ''socioinetiic” 
annlvsis of individual lolcs in gioup stiuctuie, .iiul the fianung of 
c'ciieumcntal sitiuUionss which would not oulin.uili occui on the 
plavgtouncl The interesting vaiietv icprcfacnted bv the fiamecl 
situations could be appiecinted only tluough an enumeration and 
description of all twenty odd, hut fni illustration a few m.iv be 
mentioned lieie the “plav-pen” expciimcnt iii -whicli the Subject 
IS left alone wich a 24-moiit]is-ol(l child who is confined in a pen out 
of rc.ich of an array of attiactive toys, the ''fish” cxpci iment in ■which 
the c\perimcntci rcmovc& a sinnll lish from a jar of water and 
gives the Subject an oppoitunitv of having moie witlidiawn, stoiy 
of a mnthei labbit wlio ate up lici little lahbits. Commenting upon 
these experiments., the autiun hetself wntes 

If the investigator weie repoiiting the research at the present 
time, she would use the framed situation to the utmost to 
cxplurc the variable and invailahle aspects of each child's 
behavioi Much valuable light on subjective aspects of this 
problem could have been gained fiom fuller aiinijses of re¬ 
sponses to pictures, dolls, sLoues, clay, paper and paints 

Foi the bioad pioblem of relating the development of social 
bchavioi (inciuding sympathy) to the cultuic as intcrpioted to 
the young child by his home and mnseiy school, .ind accepted by 
liim m terms of "his picvious expeiiences and his own special 
sensitivities oi aicas of awaicncss and undeistanding, .inxicty .ind 
interest,” there aic of couise no stiictly objective techniques at piesent 
open to the author She is consequently thiown back upon tlie 
approach of the ciiltuial antluopologist, the insight of the clinician. 
Her analysis of the institutionalized hchavioi in this cultme, the 
theme of success, the keynote of "competitive individualism” in whicli 
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are rootcil “both the drive foi power and the obligation to pity" 
may reasonably impiess most leaders as wise and true Hei foimula- 
tion regarding the immediate cultuial piessuics upon hci mam 
experimental Subjects, reached nftei one-hoiu home inteiviews with 
parents and piolongcd obseivation of iuiisei\’ school teaclieij., seems 
sound to this leadei, at least. 

Despite “physical and external similarities” in backgiuund, “in- 
teinal and mental confusion and conflicts” arise as a result of 
stable chaiacteiistics of the culture that appear to be “contiadictory 
in then stiong aggicssivc and stiong cooperative tiends” (p 47) 
Some of the most piovncative livjiotlicses of the entiic study come 
out of this formulation and the inferred influence upon the child’s 
development of the necessity placed upon him “to sift out what is 
lenlly dependable and important from the confused array of verbal 
and behavior patterns which diffcicnt adults picscnt” Some influ¬ 
ences in the cultuie, and even in the physical situation, howevci, 
are sufficiently definite to make themselves clearly felt in a whole 
group of childicn Vniious attitudes and procedures of the teachers, 
some of tvhom encouiaged tlic oldei children’s awareness of younger 
children’s needs, othcis of whom encouraged independence oi 
“laughed off” the liuits of the pupils, weie lelntcd to the ficquency 
and kind of sympathetic responses among the children “Children 
in Group IV, which liad the nnnowei age lange anti smaller play 
space, showed fewci sympathetic and more unsympathetic responses 
while Group H, which consisted of a gioup of oldci childien 
and ‘binbies,’ in a laigei play space, showed mnic sympathetic 
responses and fcwei unsympathetic ones ” Child-to-child influences 
were illustrated by a “cultuie fragment” picked up by one child from 
another during the year until over half tlie group had made the 
response at one time oi another {'Tin a btg boy 1 donU ny”), 
and by clinical accounts of one child’s altered social patterns after 
a pciiod of prolonged teasing by an aggiessor, another child's grow¬ 
ing socialization duiing hei companionship with an outstandingly 
sympathetic child. 

In consideiing peisonality “structure,” the autlior finds slight 
evidence foi well crystalized social “tinits" at tlie nursery age level, 
although this docs not imply “that other aspects of the child’s 
behavior, more dependent upon the structuie of the oiganism, such 
as tempo, gestuie habits, amount of large-muscle and small-muscle 
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activity, rhythm, oi cooidiiiatiDii, would be so vaiiablc ” While 
certam of sympathetic or aggicssivc bchavioi, or both, may 

be typical lor individual childicn durinR a fairly long peiiod of 
observation—some montlit. oi even a yeai—t)ius gn’ing 

unimpeachable evulenie of a “sympathetic Unit,'' lilt bchavioi 
whith constitutes this trait is dependent upon the funciional 
relaliuii of the child to each sitiintion, and . when shifts 
m status give a basis foi a changed iiitcrprotatmn of the 
situation m which the thild fiiuls himself, changed behavior 
occurs A significant ifiopoition of the vaiinttons in a child’s 
behavior . aic iclated to the child’s seeuiity, as affected by 
competitive relations With other cluldien, disappioval by 
ndults, or guilt and sclf-nccusntion la rclniion to injuiy to 
another child (p 191) 

AiTiong the most intcrcstuig of all the ense notes tveie those on 
ceitam cluldien who wcie mote sympathetic when insecuie, and less 
so when secure and happy in their gioup, others who were less 
sympathetic* more nggicbsivc and defensive when insecuic Tiiesc 
individual patterns are believed to be touted in 

the individiinl’s attitudes of group dependence, ns compared 
with group domlnitncc! The individual who tempoinnly, 

or over a long period of time, is in a position of seeking 
approval of the group he confronts, is apt to have lowered 
thiesholda foi sympathetic icsponses to meinbeis of (hnC 
group The individiml who has been relatively suie of his 
duminnnce, un tliu oilier hand, iiiiiy only light huidei in sclf~ 
defense when his security is temporarily or for the first time 
thieatencd” (p 182) 

The “situationar’ deteiminants of sympathetic behavior were 
brought into cleaiest lelief when the childicn’s lesponses to the 
framed situations weic aligned against then sympathy “siLurcs" 
composed from episodes obscived o\ci months of time on the play¬ 
ground Tliiough a protocol analysis (which the author has not 
fully explained), it is concluded tiiat about a thud ot the cluldien 
showed behavioi th.it tvas inconsistent fiom one expenment to the 
next, nearly the same piopoition showed behavioi on the expeii- 
ments that was cithci inconsistent with oi iinpicilictiblc fiom their 
observed playgiound bchavioi. Such uieonsisienLics in behavioi as 
occuned would have gie.itci empirical significance if something in 
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thp natuip of “irli.ibilitv coefficients” of behavior in the single situa¬ 
tions could have been seemed Howcvei, the authoi’s analvses of 
the “ineons\stencics” shown bv paiticuLir clnlclren do provide ex¬ 
planations having so much clinical vitality that one is tempted to 
requite ,inv doubting Thomases to ‘Show cause” why the explana¬ 
tions aie not valid 

Perhaps the remarkable finding is not so much the inconsistency 
shown by a thud of the chiklien (oi two-thirds^—the overlap of 
(liffeient groups is not cleaily shown), as the consistency that ivn>, 
shown by a considciablc nunibci of these veiy young Subjects 
Even healing in mind that consistency, foi A'luipliv, is not a ciiteiion 
of a crj’stallizcd tiait, since changes m peisonal status may bung 
about changes in the tiait, any chaiacteiistic social belmvioi that 
persists even for a few weeks oi months provides an excellent 
opportunity to examine it in a matrix of othei expressions of per¬ 
sonality Such investigation is made in various ways—tliiougli 
clinlccnl synthesis, through moie objective individual “personality 
dials” of trait ratings and “scoics” obtained in cxpeiimcntnl situa 
tions, and through still moie objective coucl.Uional studies One 
of tlic most curcsting outcomes, and one that is lefeiiccl directly 
to the cailiei discussion of the impact of conflicting adult values 
upon the clnld, is the positive lelationship between sympathetic 
and aggiesQive behavioi that emerged fiom the composite inting 
scales of playgiound activity. In three different gioiips the zero- 
oidci conclation vaiicd between 24 and 54 In the group of 18 
childicn for which the data weie mo'^t amply icpoited, the zeio- 
order correlation was 33, which became 27 when age was partmllccl 
out “Cooperntive” and “aggressive” behavior, on the other hand, 
coiielated negatively to about the same degree (—34 wlien age was 
partiallcd out) Stiikmg coirelations were icpoited between cer¬ 
tain Items of one of the thiee rating scales, and the total score on 
another scale But in view of tlie small number of c<ises entering 
the correlations and the negative coirelation between “coopeiation” 
and “aggression,” it is possible the author’s hyiiotliesis (p 65) that 
“the more completely a child reflects [the] piotecting-fighting cul¬ 
ture, the moic likely he will be to show botli tendencies to a con¬ 
siderable dcgicc” will have to undeigo elaboration or modification 
as further evidence becomes available 

The data of tlie entire study are consistent in showing an in 
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crease with age of social behavior of all kinds—laggicssivc and 
defensive us vvcil as bvmpathetic and coopciative When a qualitative 
lathci than a quantitative an.ilj’sa, is made of the beh.ivioi iccoids, 
the data suggest to the autlioi (p. 166) a developmental sequence 
for sympathy in the ‘'avciage child/' viz (rt) attention caught by 
disticss (stales), {b) icspond-^ with comment or emotional expres¬ 
sion; (c) attempts to bung difteient feeling in Lhild (by cornfoi ting, 
etc ), (d) attempts to nltei oi lemove situation causing the distiess 
Foi C Buhlei, oi foi Piaget, sucli sequences aic equivalent to 
"singes,” since both investig.itois define stages in teims of the 
Jnettion iozvaitl zvhicli the child is developing F.ach admits that 
a child may belong siinuUaneously to ditteicnt stages with icspect 
to diftcicnt stimulus situations. Piaget sees the stage at whicli a 
child functions in a guen situation as detcimincd by tlic readiness 
oi difficulty with wlnJi its meaning can be placed into objective 
social peispr.ctive—this in tinn depending upon the degice of the 
child'b "egocentrism" defined in a special sense 

Muiphy trikes a somewhat diflcient viewpoint, and wiitcs (p 

272-3) 

The stage 18 piobnbly noc an intlninte product of iiiCcinclion 
nf matiirntiflit and learning, in the ense of sympathy, hut 
a phase linked to ciiciimscancc nt a given pciioil There is 
no ‘'8t.ige” of egoceiiti-icity, ci at piojection of anxiety in 
pseudosympathy, ot of direct icsponse to nnothci’s need, or 
idcntidcatioii ivUli it An insoctiic Adolescent la no ksa 

egocentric than an inseeiiic foin-jear-old An adult identifica- 
lion in love Aiaiises nu quicker iiai purer feeling of shared 
pain nr joy than that of a lesponsive two-jcar-old 

This statement icgaiding "stages,” which seems to undet-emphasize 
the qualititive agc-coj iclated dificjences in tlie cxpci iciicing of 
svmpathv suggested by the published piotocols, probably connects 
Witli the author’s conception of egocentrism, which she uses, up lo 
the last chaptcj, m a difteient sense fiom Piaget’s—rathei in the 
sense of seif-prcoccupation instead of the self-oiiented social per¬ 
spective, the ill-disceilied boundary between self and otlicis, to 
which Piaget has attached the term. Although Muiphy’& sense is a 
legitimate one, Piaget's would seem inoie fruitful in the present 
investigation, and indeed in her final cliapter Muiphy actually 
swings into a discussion according to the Piaget fiamcwoik A 
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-cut djbtiiictioji is iTinde between t)ie earliei “contagjous feeJ- 
and the more advanced “identification,’' winch, however, in 
till egocentric small child may lead to the projection of anxieties 
a in the face of conti.idictor}'^ evidence from the adult’s point 
icw/’ Of the lattcij abundant examples ftom the published 
, and paiticulaily from the exceipts of paients’ diaiies, could 
uoted, e.g , the intiojective mechanism in Celia at 25 months, 
insisted that her motliei remove hei feet from the edge of 
jven, and in Patsv at -10 months, who must wipe the so.ip finm 
syes of the pictuie-book bahj' 

rom here on the Piaget schema is not followed out to its full 
ications Emphasis is ughtlv given to the obscivation that “the 
* social factors which aic building cgoccntiicity aie also building 
If which IS apt to function or to fulfill itself m chaiactciistic 
s” (p. 306) However, it is cicdiblc that a fuithci analvsis of 
material m teims of the "egocentrism” vectoi might lead quite 
pellmgly into a formulation of developmental stages that de¬ 
led upon something moie than phases "linked to circumstance 
given period” Do not the developmental sequence outlined by 
rphy, and the publushed excerpts from her piotocols, suggest 
inishing steps of "iralism”—a tendency at: 1 to cxpicss svitipathv 
erms of only pattmlly assimilated adult pattcins (eg, luigging» 
ng, patting), and often to tianslate sympathetic feeling into 
lintivc measures against anothei child’s aggressor, superseded 
he most socially matuic children b 5 ' adaptive responses moie 
iniscent of the spontaneous responses of the youngest of all than 
he more stereotyped behavior at intermediate ages? 

Ithough the oldest children among Murphy’s Subjects were 
yeais old, then high aveiage mental age and suiiciiur home 
rground undoubtedl}' "stepped up” then late of advancement in 
al behavior, Another factor which might be expected to fix 
developmental sequence of sympath}' in playgiound distress situa- 
s in an earlier age range than is usually found foi othci forms 
ocial behavior is the fact that situations calling foi sympathy are 
iisely those in which the needs of the other peison are so vivid 
o compel recognition. Just as early experiences in competition, 
Isaacs’ studies of social beliavior, hastened the bieaking down 
egocentric bairiers by making the child objectively axvare of his 
1 cgo-cntity, so wc believe eaily srmpathv stimuli mav bear a 
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compkmcntaiy loJc in einphiisizin^ tlie iccoi'iiitioii of the scpai.ite- 
ness of othtn cgo'. We Avould want to make an analysis of Muipliy’s 
unpublished piotocols, possibly supplement this by elinical iiuer- 
logatoiy, and obtain oliscivations upon oldci {sehoul-aRc) Subjeets 
before pioposing such a scbcmatiz.ation of “stages” with any \iigency 
But the foinmUtion of tiiic devclopnicntal stages in syinpathctn. 
feeling and behavior meaii'whde icinains a tanl<dizing possibility. 
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VISUAL DISCRIMINATION IN THE CAT VI THE 
RELATION BETWEEN PATTERN VISION AND 
VISUAL ACUITY AND THE OPTIC PRO¬ 
JECTION CENTERS OF THE 
NERVOUS SYSTEM* 

Drpdt hncnt of Psychology, UnivcisUy of Rochestei 


Karl U Smith 


A In'jjioduction 

Tluoiighovit the past fifty years many attempts have been mmle 
to assign different visual functions to dilfeient pathways and nuclei 
in tlic nervous system An early hypothesis of this sort, one which 
arose pailicularlv fiom the work nf Munk (15) and Minkowski 
(13), assigned all vision to the optic projection aieas of the cerebral 
Lortex, and certain visual leflexes to subcoitical centers Another 
more recent view, wluch was first suggested by the woik of Lash- 
lev (9) and of Lashley and Frank (11) on the rat and later extended 
bv the studies of Marquis (12) and Kluver (7) on the dog and 
monkey, assumed that the mediation of intensity discrimination 
could be caiucd out bv subcortical optic ceuters as well as those 
located in the ceiebral cortex, According to this theoiv, however, 
pattern vision and visual acuity, and all othei optic functions except 
a primitive type of “light” vision, depend upon the ariival of 
impulses in the projection aieas of the ceiebral cortex 

'I'hese two genetal ideas of the functional importance of the 
coitcx in vision have not been supported by the lesults of still later 
investigations Lashlev (10) has lecognized, for example, the in¬ 
adequacy of the belief that there is stiict division of the functions 
of pattern vision and intensity discrimination witli icspcct to then 
deteiminatioii by the cortex and by the pi unary optic centers He 
states that the ability of rats to discriminate on the basis of tlie 
position of lights after destruction of the cerebral cortex necessitates 
assuming a crude suit of detail vision in these animals 

♦Accepted foi publication by Leonard Carmichael of the Editorial Board, 
and received in the Editonnl Office on Febrviarj +, 1938 
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Additional experimental bindings fiom several diftcrcnc souiccs 
all point to ccitain modifications ol tlie view that pattern vision 
and lienee all dcgiccs of visual acuity me exclusively dependent 
upon neural pathwa 5 's passing to the ceiclnal coitex. Van Hcrk 
and ten Cate (5) have shown that labbits, after destruction of the 
cortex, lecover to a teitain degiec the abilitv to lespoud to objects 
held or moved m the field of vision A soinewliat similar type of 
piimitive pattern vision has been shown by Kcnncily (6) to exist 
in cats aftei cortical extiipatlons which included both optic piojection 
areas In tlicse studies, Kennedy found that the opeiated animals 
could discrmiinutc to some tlegiee between simple moving and iion- 
irioviiig stimuli such a*? bars and dots 

Besides the obseiv.itions just quoted, the investigation of foiccd 
optokinetic reactions of the head and eyes to moving visual pat¬ 
terns niter destruction of the coiticnl visual centers m different 
mammals has disclosed the presence of discrete pattern vision medi¬ 
ated exclusively thiough subcortical centeis The piescnt wiicer 
(17| 20) has observed that such lesponscs occui in cats after exten¬ 
sive destruction of occipital cortex involving the stiiate areas as 
well as suuounding tissue. Ter Braak (3) has noted similai 
responses in rabbits, dogs, and monkeys lacking the visual ccntcis 
of the coitex The occurience of the lenctions in the absence of 
cortical connections in these different foima seems to indicate that 
tliere arc no marked phylogenetic differences in the dcgice to whicli 
the striate aicas have become lelated tn the foiced oiiciitatioiis. of 
tlie head and eyes to cliangcs in visual pattcin 

It IS clear from these results tliat the piimaiy optic ccntcis of 
the thalamus and midbram play a definite pait in controlling ceitam 
limited types of pattern vision In consequence of the fact that 
the optokinetic responses constitute tiuc diifeicntial oiicntations to 
changes in the patterned characteristics of visual stimulation, and at 
the same time occur in the absence of the stiinte aieaSj it is possible 
to utilize these reactions m a functional analysis of the idle of tlie 
subcortical optic centeis in the deteimmation of the vaiinus visual 
capacities involving foim oi detail vision Picliminary repoits of 
such s-tudy have already been given, m which the relations of visual 
acuity (18), fusion of real movement (2), and apparent-movement 
vision (21) to centers located below the level of the cortex have 
been brought out 
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B PRODIFMS 

Although the diffeieiit obscivations just Litcd bring foitli definite 
proof that theie aie lesidual types of pattern vision, visual acuity, 
and real- and appaient-movement vision aftei elimination of the 
coitical pathways of the optic system, detailed description of these 
subcortically contiollcd visual functions must be secuied In par- 
ticiilai, it is important to know whethci the pattcin vision associated 
with optokinetic leactions is compatable to tliat which mav be demon- 
stiated by discrimination methods With this problem in mind, 
the writei presents )icie data obtained with cats lacking the striate 
cortex lelcvant to {a) then ability to chsciiininate between two 
simple line figuies, (h) then capacity to lespond to lotatiiig striated 
pattcine of different widtlis. 

C Anjm\ls and Operations 

The expeiiments involved the use of five normal cats and three 
nn which the occipital lobes weio lemoved The operations were 
all done in one stage undci Nembutal anaesthesia The occipital 
cortex was exposed through an opening in the cranial cavity under 
the tcmpoial muscle, and the lateral and splcnuil gyii, together 
with sunounding tissue, ueie dissected out in one block. The 
'extirpated tissue was immediately fixed in formalin foi future 
examination The wound was then securely closed by suturing 
the temporal muscles and ovci lying tissues, nftci which the animals 
were allowed two weeks to rccovci from the operation Learning 
and acuity tests weic then begun and continued for some siv months 
-iftci the operations. 

D. Anatomical and Bliiavioral Controls 

Judgment as to whethei oi not tlic stiiate coi tex was completely 
Tcmovcd rests upon five ciitciia' (a) examination of the extiipated 
blocks of coitical tissue, (h) gioss examination of the coitical 
lesions, (c) repioiluction of the cortical lesions from projection 
drawings of the stained slides of the biains, (d) histological investi¬ 
gation of the external geniculate bodies, (e) obseivation of typical 
defects of vision wliicli arc known to accompany complete bilateral 
destruction of the visual connections with tlie stiiatc aicas 

Aftei the learning and acuity tests had been carried out with 
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the opcr.itcd .inimals, they were immediately killed and the brains 
peifused with 10 pci cent foimalin thiough the aorta Following 
ir.moval of the brain from the skull cavity, a block containing 
the lesion was sectioned fioin the rest of the brant and thcreaftei 
prepared foi cutting and staining It was imbedded in cclloidin 
and cut into sections 35 micions m thickness. Eveiv fifth section 
througli the block and cveiy other section through the external 
geniculate body wcic then stained m tbioniii. 

In Figu re 1 IS shown a photograph of the biain of one of the 
opeiated animals. The operation performed on this animal is typical 
of those cairicd out with the othei two subjects As seen in the 
plate, the operation perfoimed involved removal of the cortical 
tissue contained within the fiist two external convolutions, the 
lateral and cctolatcinl gvii In all cases the lesions extended well 
bevond the posterioi teimination of the lateial sulcus and forwaid 
to the boiindaiies of the sensorv-inotoi cortex In the legion of 
the lesion, there was no cortex remaining along the medial sides 
of the hemispheres of Subjects 40 and 41, but in Subject 42 a small 
fringe of cortex ivas still present in this region The ventricles 
wcic opened along the grcatei extent of the lesion m all tluec 
animals 

Figuic 2 piescnts diagrams of the extent of the lesions on the 
lateral and medial sides of the binms of the thiee subjects ns con- 
stiucted from large diavvings of stained sections As seen in these 
diagrams, the cortical dcstiuccion extended beyond the medial and 
lateral limits of the striate areas, i e, the lateral sulcus on the 
doisal aspect of the hemisphere and the splcnial sulcus on the medial 
side The posteiioi terminations of both the lateral sulcus and 
splcnial sulcus wcic included within the extiip.itions in the thiec 
cases Anteiiorlv, the lesions all extended beyond the posterior 
lateial gvrvis In the case of Subjects 40 and 41, examination of 
the sections showed, as did also gross examination of the biains, 
that cortex lying medially in the region of the lesion had either 
been lemovcd oi liad degenciated A fiinge of cortex whicli dul 
not include any of the spleninl sulcus along its length was still 
intact medially in tlie legion of the lesion in the brain of Subject 42. 

The sections taken thiougli the external geniculate body in the 
three dififeicnt animals were closely examined for the presence of 
ganglion cells Such cells of typical size and foiin could not be 
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discovered m any of the sections Median sized cells, showing 
pathological cliaracteilstics ,is coinpaicd to tlie ganglion cell;, of 
the external geniculate body in the normal animal, could be found 
distributed at infrei]ucnt intervals thiougbout tlie nucleus in all 
three brains, but these wcie nevci equal in si/.c and deiisitv to the 
laigc cells of the notnial nucleus. 

For puiposes of illustiation, in Figure 3 aic comiiaicd photomicio- 
giaphs of sections tliiougli the c'Ctcrnal geniculate body of .i normal 
cat and that of one of the opeiated animals (Subject 42) used in 
the present expeiimcnts. Both pictuies wcie taken at appioximately 
100 diameters magnification and enlaigcd two times in juinting 
The section tliiough the brain of the noimal animal was cut at 50 
microns, that of the opeiated animal at 35 iiucrons. The boundaiies 
of the external geniculate body aie marked by auows. Reference 
to the plate will sliow the natuic of some of the histological changes, 
paiticulnrly the absence of the laigc ganglion cells of the nudcub in 
tile operated animal, which aie brought about by removal of the 
striate areas in the operated animals, as already dcsciibcd above 

Subjects 41 and 42 possessed small lesions of the light suiieiioi 
colliculi, which weic definitely the result of the opciations. These 
lesions extended over appioximatcly oneTifth of the supciioi portion 
of the colliculi on the light side Othci than this, there were no 
othei marked discernible cell changes in the colliculi of the tliiee 
animals 

The visual placing reactions of the forclimbs, the ability to avoid 
obstacles and to find food, the responses of the eyelids to movements 
of the cxperimentei, the reactions to objects moved oi held m the 
field of vision, the responses made in attempts to descend from 
elevated surfaces, were all cxamiiiecl in the three animals after the 
opeiatvons had been earned out. The fact is known from the work 
of prioi experimenters (Munk, 15; Minkowski, 13; Marquis, 12) 
that these reactions aic permanently absent aftei complete bdateial 
destruction of the cortical centers of vision. Repeated observations 
on the animals employed in the piesent study demoiistiated that 
these reactions could not be elicited during the period of some 
SIX months that the animals lived subsequent to tlie time of the 
operations 
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E MiiTHODs vndResltiis 

As outlined cibove, the present mvcsti^fation is concemed ■«’ith tlie 
effects of complete extirpation of the stiiate coitex upon two 
clifteient aspects of visually deteimincd bclmvioi The fust pait of 
this section is concerned with the ability of the opeiated cats to 
leain a, simple pattein discrimination habit In a second part, the 
nature of the visual acuity of the cats in icspondinp; to lotatinjj 
btiiatcd patterns will be described 

1 The Effect of Removal of the Stnate Atem upon the Learn¬ 
ing oj a Simple Pattern Disci uiiifuitio/i Habit This investiRation 
of a type of simple pattccu vision utilized a disciiminntion appaiatus 
pieviouslv (Icsciibed bv the wiitci (16). The device consista of two 
small discrimination boxes, 28 cm wide, 29 cm long, and 3.3 cm 
high, which aie each ariangecl with small doors on then fiont 
Sides Eithei of these dooib may be opened by clepiessnig a small 
level located neai the bottom of each box In tlic fiont side of the 
cloms me. giooves into which giouiul optical glass oi caida bearing 
visual patteins nia\ be quicklv inserted oi removed The doois 
aic held tightly closed by spiing latches to which aic attached the 
blast, levels of the boxes A mastei latch, mounted ncni the top of 
the doni of each box can be used to pievent the doot from being 
Opened even though the lever is depressed. 

The cat icsponds to the situation by depicssing the levci un one 
of ihc discrimination boxes, which causcb the door of the box to 
swing back, and permits the animal to secure a small piece of 
salmon placed inside the appaiatus When disciiniin.'itmg between 
stimuli presented in the doois of the boxes, the animal is. icwaidej 
by thus obtaining food It is punished foi a wiong lesponse by 
failuie of the dooi of tlie box to open and by elecfiic shock, winch 
IS administcied by leading an elecuic current thiough the lever and 
suitable conducting gulls placed imincdiatch in fiont of the dis- 
ciinunation boxes The electric curient giving tlie shock may be 
shitted from box to box by means of a dnuble-tliiow switch 

The two discvimmation boxes a\e placed at the end of a long 
lunwn)’ table so tliat then fiont sides face a icsti.iining cage 
located at the other end of the table The animal is leleascd fiom 
this cage, allowed to appioach the disciimiiiation boxes at tlie other 
end of the table, and respond to stimuli picsentcd in tlie doors of 
the boxes "When it lias received food either as a icsult of making 
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a coirect lesponsc oi after it has received pmushment and then 
responded to the coircct box, the cat is ictuincd immediately to 
the lestramiiig cage for another trial Between trials the stiinuli 
presented in the doors of the discrimination boxes are changed in 
position in chance ordci. 

The stimuli used In the experiment consisted of a horizontal bar, 

2 5 cm -wide and 18 cm long, and a vertical bai of the same dimen¬ 
sions The bottom of the vertical bni was appioximately 10 cm. 
fioin the floor of tlie runway tabic, xvhilc the horizontal bar was 
eletated 18 5 cm above the table The centers of the two stimuli 
wcie scpaiated by a distance of approximately 48 cm Tlvc stimuli 
themselves \veie secuicd by mseiting black cnids, having apertures 
of the size of the bais desciibed above, into the doors of the 
discrimination boxes Giound gloss sciccns were placed behind 
these caids so that the stimuli appealed as two nnifoimly illuminated 
bfiis oiicntcd respectively in a hoiizontnl and in a vcitical plane. 
The glass was jlliiinmated bv two enclosed piojectjon sj'stems, one 
located directly behind each of tlie diRcnmination boxes 

A laige black panel was located neai the front of the apparatus 
in such a way th.it only the doois of the discrimination boxes could 
be seen by the animal fiom its position on the runway table, The 
use of this sciecn and the enclosed piojection systems provided a 
black backgiound foi the two luminous stimuli Dining observa¬ 
tions no othci lights were used m the cxperimentaL looiti 

The thice operated animals and three normal cats weie used as 
subjects 111 the expeiimcnts They were first tiaincd m the habit 
of depressing the Icveis m order to secuie food, and theieafter 
piescntcd witli the tiaimng stimuli Since two of the opeiated 
animals (Subjects 40 and 41) had been used in other discrimina¬ 
tion cxpcriincnts involving the same type of .ippaiatus, these animals 
did not icquiic pieliininniy tiainmg m depressing the levers before 
the stimulus patterns weie piesentecl 

Ill Tabic 1 the icsults obtained in the attempt to tiain the three 
normal and the three operated animals in the disciimination of 
simple bar patterns .ire summaiized with respect to the pcicentage 
of correct responses made by the cats in the daily lO-timl pciiods 
This is the amount of tmiiimg given each subject each day. The 
numbers in the table represent the percentage of coiiect choices 
of the vertical bar, which was employed as the positive stimulus. 
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TABLE 1 


The Percentage of Correct Responses Made dy Normal and by Operateo 
Animais During Consecotivp 10-1 rial Ptriods During the 

Learning of a Simpit Pattern Discrimination Haoit _ 


Normal animals 

Trials 53 54 55 


0 - 10 
10 - 20 
20- 30 
30- 40 
40- 50 
SO- 60 
60- 70 
70- 80 
SO- 90 
90-100 
100-110 
110-120 
120-130 
130-140 
140-1S0 
150-160 
160-170 
170-180 
180-190 
190-200 
200-210 
210-220 
220-230 
230-240 
240-250 
250-260 
260-270 
270-280 
280-290 
290-300 
30U-310 
310-320 
320-330 
330-340 
340-350 


40 

30 

30 

60 

40 

60 

60 

60 

50 

so 

60 

60 

60 

SO 

40 

60 

70 

60 

40 

80 

70 

70 

lOO- 

80 

30 

90 

80 

60 

90 

90 • 

70 

80 

90 

30 

80 

80 

so 

80 

90 

90*^ 

90 


90 

90 


80 

SO 


90 

100 


100 

90 


80 

100 


100 



90 




Opcrntccl animals 
40 41 42 


50 

50 

40 

70 

70 

60 

40 

SO 

70 

50 

70 

40 

60 

60 

80 

60 

70 

so 

60 

80 

r>n 

70 

70 

90’* 

90 

90 

80 

90 

90 


60 

30 

40 

50 

40 

60 

SO 

so 

40 

50 

60 

50 

30 

50 

60 

70 

SO 

60 

60 

60 

70 

80 

60 

60 

so 

60 

80 

50 

70 

60 

50 

50 

9 O'* 

50 

60 

70 

40 

60 

40 

so 

60 

70 

SO 

80 

70 

so 

50 

so 

60 

70 

70 

60 

70 

50 

60 

70 

SO 

so 

60 

60 

90* 


70 


70 


60 



Criterion ot 
learning 

fulfilled 140 


80 100 240 (170) 


Reference to this table will show that the noimal cats were able 
to disenm.natc in 9 out of the 10 daily trials aftci peiiods of training 
covering, respectively, 140, 80, and 100 trials Tlie elioice between 
the two bars seemed cxtiemely easy for these animals, particularly 
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Subjects 54 and 55, and when they once Icained, the habit lemained 
relatively stable with continued presentation of the stimuli. Only 
l-wo of the operated animals, however, were able to reach 90 per 
cent correct choice of the two patterns in 10 tiials, and Subject 41 
demonstrated this capacity only twice m the 340 trials of training 
The responses of the operated animals, m contrast to those of the 
normal cats, wcie highly unstable, le, although giving evidence 
of differential behavior in one senes of truls, the operated cats 
would not make a significant number of correct choices on succeed¬ 
ing days. AH three operated animals displayed indications of a 
significant number of correct responses during the second hundred 
trials of training but they failed m every case to maintain this level 
of discrimination on two consecutive days Of these three cats, 
Subject 40 was the only one which seemed able to distinguish 
between the bars with any degiee of consistency, and then only 
aftci 240 trials. 

Because of the extreme variability of the other two opciatcd 
animals m responding to the patteins, Subject 40 was the only one 
which could be used in making control observations of the validity 
of the discriminative responses obseivcd Klimination of the clectri- 
cnl shock over an entire trial period, and, in a consecutive period, 
decrease in the intensity of the vertical bar by approximately 50 pei 
cent did not disturb the responses of the animal. Placing two 
horizontal or two vertical bars m the apparatus bio’ught the per¬ 
centage of correct choices of this cat down below a chance level. 
Fuithcrmorc, tlic method used provides for the elimination of 
secondary influences which may enter to furnish clues for differential 
behavior. Olfactory influences are controlled by keeping food in 
both boxes. Theie aic no possible auditory clues fiom the experi¬ 
menter since the animal itself performs all of the necessary opera¬ 
tions in reaching the food. There is little possibility that the animal 
can discriminate on the basis of biiglitncss differences m. the pat¬ 
terns, for the stimuli were shifted between the two boxes inde¬ 
pendently of the light systems No disciiminablc differences existed 
between the size of the two patterns, and care was taken in chang¬ 
ing the position of the stimuli in the boxes between trials so that 
no indications would be given as to the location of the positive 
stimulus before the animal was released from the restraining cage 
2. The Effects of Exlii pniio?i of the Sit idle /Irens of the Cotte\ 
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upon Visual Acuity in the Cat as Indicated by Optokinetic Responses 

In tlic second pait of the experimental investigation, the problem 
of pattern vision m cats lacking the striate areas was approached 
somewhat dfffciently A specialized mcasuic of pattern vision, 
visual acuity, was used as an index of tlie capacity of the operated 
cats foi resolving visual detail, or pattern A iclativcly simple 
method for measuring visual acuity is to elicit optokinetic responses 
to striated patterns of different widths. 

The apparatus used has already been described by the writer 
(Srrutii, 17, 18, 20) As used in the present expeiitnent, this 
apparatus consists of a laige cylindrical dium, 122 cm in diameter 
and no cm. high, the inside circumfcicnce of which may be 
covered by alternate black and white lures of equal width The 
drum is so constiucted that it can be rotated independently of the 
animal, when the lattci is placed in a box holder and located upon 
a small platform at the center of the drum, The cylinder itself 
IS a wooden framework, the side of which may be covered with 
cloth or nny otlicr uniform material. The inside of the npparntus 
IS illuminated by two 200-watt bulbs, one located above the cat’s 
head at the top of the cylinder and the other below the platform 
on which the box-holder rests. 

The top of the drum is left open so that the animal, restrained 
in the box-holder, may be lowcied inside the diuni bj’ means of sup- 
pojt rods attached to the ceiling During observations, the animal 
ns lowcied to a point about 75 cm below the level of the top of 
the dium and the head fixed at a distance of 50 cm from the 
striated patterns. The dium is then rotated slowly bv hand at a 
speed of about three icvolutions pei minute. Tn making observa¬ 
tion*? of the animal’s i espouses to the rotating lines, the number 
of pursuit movements of tlie eyes during one complete revolution 
of the cylindci are counted The drum is then lotatcd m the oppo¬ 
site diiection and the number of responses again noted. This pro¬ 
cedure lb repeated 10 times with each animal for each senes of 
lines used m the experiment, foi a total of 20 difteient trials 
Four senes of striped patterns, which contained lines 5.0 cm., 
2.5 cm, 0 6 cm., and 0 16 cm in width, respectively, were used 
in the experiment. The first three senes of lures were obtained 
by placing black cardboard stripes of the appropriate size against 
a white unifoim covering on the drum. The finer lines were 
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secured by mounting cloth printed with alternate black and white 
stripes upon the side of the cylinder In each case the side of the 
drum presented a sencs of alternate, paiallcl black and white lines 
of the same -width The biiglitncss of the stuped patterns vaiied 
somewhat at difteient points on the side of the drum fioin an 
aveinge of apiiroxiinatclv 12 inillilainbeits, a v.iluc winch did not 
diflei b\’ more than onc-half log unit foi the separate series of 
lines used The brightness difteience between the black and white 
stupes of the dimn vaiicd between 1 5 and 2.0 log units. 

The lesponses of the thiee animals lacking both stiiate areas of 
the cortex tverc observed during 20 revolutions of the dium with 
each senes of line? In addition, the lesponses of two normal 
animals (Subjects 57 ami 59) weie examined for comparison with 
the operated animals 

Table 2 presents the average number of lesponscs occuiring pei 

TABLE 2 

The Avcracg Nu.mder of Kpsponses rra Trial ik Orrosiro Directions of 
Rotation op tub Drum with the DirriRi-Nr Series or Lines 

Width ViBunl SubjeetJO Siib]cct41 Subjcct43 


of lines 

angle 

R 

L 

R 

L 

R 

L 

5.0 cm. 

SdO min 

19 

M 

20 

IS 

24 

13 

2 5 

17S 

23 

16 

23 

26 

18 

21 

0.6 

43 

23 

27 

2+ 

24 

32 

23 

0.16 

11 

22 

30 

18 

22 

22 

24 


trial in 10 different lotations of tlie striped patteins in opposite 
duections. The width of the lines in the different stuped patterns 
IS given towaid the left In the next column arc found the values 
of visual angle coiiespondmg to the lines of different width when 
the annnal’s head was placed at its position 50 cm away from the 
side of tlic cylinder. The numbcis appealing in the first column 
under tlic numbei of each subject indicate the average frequency 
of eye movements when the drum was lotated toward the right, 
while those in the second column give the average number duiing 
rotation to the left. 

Reference to the table will show that all of the subjects gave 
consistent responses to all of the moving stiiatcd patterns. In 
general, the number of responses per trial incieased somewhat as 
the lines were leduced m width Theie aie no marked differences 
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in the numbei of eve movements elicited towaid the left and toward 
the right, even in the case of the two animals (Subjects 41 and 42) 
which had lesions of the superioi colliculi No significant diffec- 
ences m fiequcncy of lesponsc weie found for the thiec members 
of the group. 

Tile naiiowcst lines used m this senes of observations can be 
taken tentatively as indicating the limit of visual acuity (minimum 
separable) m cats lacking the cortical aicas of the optic system. The 
visual angle concsponding to these lines is approximately 11 minutes 
of aic Howevci, the actual maximum acuity of vision in lespond- 
ing to patterns of this soit has not been determined because of the 
difficulty m securing unifoim patterns of alteinate black and white 
lines smallei than 0 16 cm in width ^ 

Observations of two noimal animals also showed tivat forced 
optic nystagmus could be elicited with the diffeient lines used m 
testing the opeiated animals '^Die appaicnt fiequcncv and amplitude 
of the movements in noimal animals seemed to be no difterent from 
that noted in the cats lacking the visual coitex However, difficulty 
IS encountered in securing an accuiate count of the number of 
responses of normal animals m this situation because of the presence 
o£ frequent head movements and also becaubc the noimal cat can 
fixate objects outside the drum It is known fiom other studies 
(Bojar, 2) that the recorded reactions of the eyes m noimal cats 
and 111 cats lacking the stiiate aieas show nn significant diffeiences 
in lespect to fiequency and amplitude of movement at a given speed 
of rotation undei these general conditions of stimulation. 

Besides the eye movciuents observed during rotation of the dium, 
head nystagmus and other reactions made by the animals were 
also noted Not infrequently, bead nystagmus movements of small 
amplitude could be obscived m the opeiated cats These wcie 
veiy rarely observed in the case of the noimal animals. In addi¬ 
tion. operated animals, as well as noimal animals, portiay rathci 
frequent emotional leactions, eg, civuig-out. lagc, and attempts to 


Hn n fiiither invcsUgation of the acuity of the operatcfl cats, a pieliminary 
„p„,t of ,l.luch Ls been given [Smith, K U The visiinl 
in the absence of the optic piojection aicas of the cciebrnl coiiex 
Si// (In press )], .t has been found that they have a miinmum visib e 
acuity of a*C least 0 5-0 7 inimiles of arc Inasmuch as three of 
of this e-cpciiment aie still alive, the anatomical obicivations of the opera¬ 
tive lesions have not as yet been earned out 



266 


JOURNAL or CrNITIC PSYCHOLOGY 


escape from the box-holdei, during rotation of the drum. Reactions 
of this sort are undoubtedly the result of stimulation by the moving 
striped patterns for the animals never show such lesponscs when 
they arc merely placed in the box-Iioldci, unless they are so restrained 
fov long period'^ of time 

F, Summary and Discussion 

In the present studv two diffcicnt senes of observations were 
made as to the nature of responses determined by visual pattern 
stimulation in cats wlien the stiiate areas of tlie cortex are lemoved. 
Evidence was offered, that the upeiations carried out on three animals 
involved complete evtupation of thCsSC areas, and that, therefore, 
tlic visual capacities of the animals must be a function of the sub- 
coitical optic centers, It is believed tlint the results found, when 
interpietcd in an objective manner, have an important beniing upon 
questions raised eaily in the paper concenung the anatomical basis 
of pattern vision and visual acuitv 

The observations made leave no doubt that) under certain circum¬ 
stances of stimulation, cats lacking the coiticnl mechanisms of vision 
flie atiU able to display differential orientations of the heart and 
eyes to moving visual patterns which subtend a visual angle of at 
least 11 minutes of ate This unexpected <lcg&cc of visual acuity 
in the absence of the optic centcis of the coitcv compares favorably 
with the demonstrated minimum separable acuity of certain normal 
niainmals, e.g., the pigmented rat, which Lashlcy (8) has shown to 
be able to discriminate between stiiped pattcins subtending a visual 
angle of 26 to 52 minutes of aic. It is known that the minimum 
separable acuity of norinal cats in the disciimination of altcinate 
black and white lines is approximately twice as good as that shown 
here for the operated animals (Smith, 19). The acuity of the 
cats used in the present studv may also be compared to a minimum 
visible acuity of 45 to 1.17 minutes of arc which has been shown 
to exist in normal animals when they arc requiicd to discriminate 
between the direction of single black lines (Smith, 19). But there 
is no doubt that the minimum separable acuity of the operated cats 
in the situation eliciting optokinetic iespouses is somewhat greater 
than that demonstrated. Since finer lines could not be secured in 
ascertaining the actual threshold of resolution of the patterns used, 
further experiments involving somewhat different types of stimuli 
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must be made in order to gain an exact index oi the acuity of these 

animals. . , 

The lesults of the observations show, neveithcless, that a Ingn 
degree of visual acuity may exist in cats in the absence of the striate 
cortex and that the subcortical optic centers play some i61e in the 
deteimination of certain types of pattein vision The level of acuity 
found in the operated cats permits the assumption that these centers 
are differentiated to a degiee not previously indicated in psycho¬ 
logical or physiological investigation 

Theie is every reason to believe that the functional acuity ex¬ 
isting in connection with the optokinetic icactions involves what may 
be called "vision” in an objective sense of the word In the first 
place, the responses of the operated animals to the lotating pattcins 
used do not consist of anything which can be called an isolated 
"reflex” as tins term is ordinarily used, but involve rather diitcr- 
ential orientations of the head and eyes to the moving stripes. In 
fact, the total response of the cat when unrcstrtiined in this situation 
consists also of orientation of the whole body in the direction of the 
moving lines Besides these differential reactions, stimulation by 
moving patterns of the soit used in the present study gives use to 
ceitain accessoiy emotional responses which duplicate m form if not 
m intensity those found in normal animals. It should be pointed 
out also that tlie characteristics of the optokinetic reactions in 
cats lacking the stiiate areas of the cortex are known to differ in no 
marked way fiom those of normal animals in respect to their fre- 
qviencv and amplitude under conditions of stimulation of the sort 

used here (Bojar, 2). , , i 

It 13 evident, of course, that pattern vision of the type demon¬ 
strated here in connection with the optokinetic reactions is different 
from that existing in relation to learned oiicntations and similar 
types of differential behavior. But this fact does not alter the 
present conclusion that a refined sensitivity m pattern vision may 
be mediated through subcortical optic centers in the absence of the 
visual projection system of the pallium Any description of the 
neural mediation of the differential behavior involved m learned 
pattern discriminations must take into account the capacities of 
every part of the visual projection system for the resolution of detail. 

The first part of the reported investigation deals more specifically 
with the problem of learned orientations to visual patterns 1 he 
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results obtained in the attempt to tram the thiee normal and thiee 
opeiatcd animals in a liabit involving simple pattern vision vshowed 
that cats lacking the visual areas oi the coitex mav possess a limited 
ability to distinguish patterns v.dnch cliftei lathei gieatly in thcit 
spatial distribution The capacity of cats to leain this di'.ciimiiia- 
tion aftei destiuction of the stiiate aicas is definitely retaided, 
although probably not completely abolished As -vvas slunvn in 
Tabic 1 , Subjects 41 and +2 ncvei attained tlie st.ige of coiisistcntlv 
coirect performance in responding to U\o bai patterns Hovicvei, 
It IS nvoic significant that Subject 40, with a coitical lesion as 
complete as those of Subjects 41 and 42, finally learned the simple 
pattern discnniination, as shonm by its consistent peifoimancc aftei 
240 trials It is possible that the diffeicnces found cUtiong the 
animals in learning the habit can be accounted for ui tcims of the 
colhtulai lesions pioduccd in the Inttci two cats 

The question mav be raised as to why spicviousi cxpeiunenters. 
(Laslilc}', 9 , Lashlcy and Finnic, II, Mniquis, 12, Kliivei, 7) have 
failed to find evidence of discrete soits of pattern disciiinmation 
after elimination of the coitical mechanisms of vision^ It seems to 
the writer that this fact may be explained in terms of ibe complexity 
of the patterns used in picvious studies of this kind The luminous 
bnrs used in the piesent investigation involve a gicatei difteience in 
spatial distribution of light than can be obtiiinccl with other visual 

patterns of equal area Furthcimoie, piior expeiiments on the 

effects of removal of the coitical visual centcis on pattern disciimina* 
tion have made use of stimuli piesented undei high ilkimuiation of 
the suriound. The fact is known that cats lacking the visual coitex 
are unable to distinguish differences in intensity uiidci conditions 
of high geneial illumination, such diffeicnces as aic easily discnm- 
inable under lowci illumination of the suiiound (Smith, 22). Un¬ 
doubtedly the nature of the surround is as impoitant in pattern 
discrimination of operated cats as it is in intensity discrimination 
III general, the results of tlu'i investigation have a definite beai- 
ing upon questions raised earlier in the paper as to the relation of 

iJisual acuity and pattern vision to the optic centers of tlic coitex 

and to those of the thalamus and niiJbiain The results of both 

.1 , __ 

' ®Lns\iley h.is' since rcpoi tctl (Syinposiiiin discussion, A A A S, 1936) 
isoTaied cases of paitcin vision m rats lacking the visual cortex 
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paits of the mvestig.ihon indicate tliat pattern vision may be 
mediated iu the absence of the coitical centers In addition the 
study of the optokinetic leactions in the operated cats provides a 
basis for the assumption that the visual centers of the siipciior 
colliculus and the pietectal region constitute <i mechanism for the 
resolution of impulses which appiovimntes the refinement of opeiation 
of the coitex itself 

In the past, mueh attention has been given by anatomists to the 
natuic of the projection of the retina upon the coitex, and the im¬ 
portance of the orderly iiriaiigeinent of visual fibers as they invade 
the layers of the pallium has been gicatly emphasized by them as 
fundamental to detail vision In contiasE to this, the few facts that 
arc known about the piojcction of letm.il fibcis upon the pretectal 
region and supcrioi colliculus (Liishlcy, 10, Barns, 1, Minkowski, 
14, IJrouwei, 4) in different animals have not been discussed in 
the same way in icgaid to pattern functions, although experiments 
have indicated a high degree of oiganiaation of these nuclei with 
respect to the retina The picieiit study indicates a functional 
significance foi the anatomic complexity of these subcortical optic 
centers and foi their local differentiation in relation to the areas of 
the letina 

It seems clear from tlie data presented licie that the theoiv of 
the functional piojcction of neuial "figuies” upon the striate region 
of the coitcx as the sole basis for pattcin vision and visual acuity 
has gieatly over-simplified the actual operation of the nervous system 
in the determination of these capacities There is undoubtedly a 
much more complex integration of neural impulses arising from 
retinal stimulation in the cleteimination of pattern, vision, especially 
to moving stimuli. An answci to some of the puzzling iclations 
involved m this complexity seems possible through furthei lospsich 
along line', indicated by the present invcstigalion 

G. Conclusions 

1 The picsencc of optokinctie i espouses of the head and eyes 
m cats after the coitical centers of \ibion have been destroyed makes 
possible the analysis of the role of subcortical mechanisms in the 
dcteimination of diffcicnt visual functions based on pattern vision. 

2 Tests of visual acuity made on thiec cats aftei cxtiipation of 
the occipital lobes showed that these animals arc capable of respond- 
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ing to moving stiiatcd patterns subtending a visual angle at least 
as small as 11 minutes of aic Although this degree of minimum 
separable acuity compares favoiably with tlmt of some normal mam¬ 
mals such as the pigmented and albino i.it, it is somewhat poorer 
than both the minimum separable and mininniin visible acuity which 
lias been denionstiated in noimal cats by means of disciimuiatioii 
methods Under tlie conditions of testing used heie, the visual acuity 
of normal cats rvas found to he also at least 11 minutes of arc 
More lefined deteimin.itions of the capacity of the animals could 
not be made because of difficulty in securing patterns of nariower 
lines 

3 Observations made on the discriminative ability of thice 
normal cats and the three cats lacking the stiiatc nicas of tlie 
cortex showed, in general, that the opciatcd animals mny retain some 
residual capacity m pattern clisciimination. Apparently, lemovnl 
of the visual coitcx definitely retaids the learning of such dis¬ 
criminations even though the patterns used arc of the most ludi- 
mentnry sort Heatons wliy previous invcstigatois have failed to 
find evidence for such discrimination in mammals after cortical 
operations involving the striate aieas are presented. 

4 The visual acuitv of 11 minutes of arc dcmonstiatcd in the 
operated cats tends to show that a heretofore unknown type of 
refined vision may be mediated through subcoitical optic centers. 
Although these centers seem sufficiently diffcientiated in order to 
mediate ceitain rudimrntary learned orientations based on pattern 
discrimination, the picscnt results would tend to show that their 
organization in respect to these functions is not nearly so great 
as> It IS in connection with the pattern functions of the optokinetic 
reactions But further study must be carried out befoie precise 
answers to such questions can be given, 

5, It seems fair to say that tiic results of the diftercnt paits of 
the piesent study combine to prove that previous theories concerning 
the anatomical basis of visual acuity and pattein vision in the 
nervous system have greatly oversimplified the actual operation of 
the centers in the determination of these functions Rather than 
being entirely dependent upon the piojection of configuiations of 
neural activity upon the striate aicas of the cortex, as previous 
theories have maintained, pattern vision and visual acuity also seem 
to have a pliysiological basis in local differences in nerve impulses 
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mediated thiougli the primary optic ceiiteis ol tlie thalamus and 
midbrain In fact, the results found here, especially tliose dealing 
with the visual acuity of the cats without visual coitex, give a 
functional explanation of the refinement of organization of the 
subcortical centers of vision 


10 


11 


12 


13 


1 + 


15 
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LETTER CONSCIOUSNESS OF BEGINNERS IN 
READING-*^ 

Flutilei ColUffi’j and the Ho7ace ^laini School of Teachos College 


Frank T. Wilson and Cccii.i Wiiitf Flkmming 


This report is one of several icsulting fiom a study of reading 
progress m the kindergarten and primaiv grades earned on in the 
Horace Mann School, Teachers College, during the past foui years 
The study has indicated the basic inipoitance of ceitain letter 
abilities in tlie mastery of the mechanics of leading This paper 
gives furthei evidence nf the iiatuial caily and extensive attention 
young cliildicn give to tlic foim and sounds of letters in a piogiessive 
type of school.® 


■"Received in the Editorial O^hes on February 5, 1938 

^The study was carried on under the supervision u£ Dr. Cecilc White 
Flemming, Director of Pupil Individual Development nnd Guidance, and 
of Dr Rollo T Reynolds, Piinclpal Prepared with the assistance ot 
the U S, Works Progress Administrntion, New York City, project No. 

63-97-295, sub-piojcct No 2S . u ^ .u 

"The averngo mental age and intelligence quotient foi each of these 
fourteen groups which contributed to the study, na in ensure cl by the 
Stnnford-Binet Intelligence Exnminntioii arc shown below These mensuiee 

ore recorded as of Janiinrv 1, oi mul-vear foi ouch group_ 

- Aver¬ 
age Intclli* 
Mcnnl gcncc 
age quotient 


Grade I 

Class Group G-1, Numbei 31—1934-35 
F Number 28—1934-3S 

Class Group G-2, Number 26—1935 36 
A Number 25—1935-36 

Grade II 

Class Gioiip D-1, Number 30 1—1934 35 
E-1, Number 25 —1934-35 
D-2, Number 28 —1935-36 
E-2, Number 24 —1935-36 

Grade III 

Class Gioup H, Number 29 —1935-36 
T, Number 28 —1935-36 


pupils 21 

5 5 yra 

123 

54 

6.7 

120 

48 

6 6 

120 


7 8 

119 7 


77 

120 9 


78 

120,9 


8 1 

132 


8 8 

121 7 


84 

116 


8 9 

121 


8 9 

120 


10 0 

120 


9 5 

118 


27 ^ 
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A. Reading Words 

Table 1 sliows the jesuUs of individually testing 42 five-year-old 
kindergaiten children wth 16 exercises of the Gates Primary Read¬ 
ing woid recognition test. The woids of the test aic selected m 

TABLE 1 


Responsbs or Fivp-vfcAR-oi i) KiNnuRCAR.TLH PuiMis ON 16 Exercises of the 
Gatps Primary Rcadino Word Recognition Test (N = -12) 


Exer, 

No 

Percent 
Most 
Correct like 

ages 

Less 

like 

Test 

Correct Most like 

words 

Less 

like 


* 



1 

40 

12 

12 

10 

lii urn 

draw 

there 

grass 

2 

26 

17 

26 

7 

pie 

pan 

bv 

there 

3 

31 

26 

7 

5 

papet 

paint 

dress 

robin 

A 

24 

29 

12 

7 

1ni\ 

!nke 

wolf 

ship 

S 

29 

26 

14 

0 

bat 

boy 

arm 

cow 

6 

»3 

12 

19 

5 

broait 

b/ oom 

grass 

drink 

7 

26 

19 

19 

5 

s/ioe 

j//OW 

talk 

wash 

S 

29 

12 

10 

7 

/ilant 


watcK 

house 

9 

17 

29 

12 

7 

door 

dogs 

corn 

Wiah 

10 

36 

S 

17 

2 

/ect 

firs 

doll 

City 

11 

12 

19 

5 

17 

ntiolf 

’work 

wood 

talk 

12 

33 

7 

2 

10 

r/np 

r/iQC 

stop 

lip 

13 

21 

21 

2 

7 

/ope 

tend 

nd# 

hop 

14 

12 

26 

2 

19 

money 


Mouse 

namo 

15 

7 

2+ 

10 

14 

17 tire 

^irrdcn 

grow 

wish 

16 

5 

17 

19 

12 

/ninu/^ 

1 nlmg 

liid(/((7 

rooster 

Total 16 

381 

301 

183 

134 








Ave . 

161 






such a way that one \vrcing woid of each set of foui is more like 
the correct word than are the othci two The table gives the per¬ 
centages of responses by the pupils for each word of the 16 exercises. 
The fiist column shows the percentages of answers that were correct. 
The second column gives the percentages of wrong answeis which 
were most like the correct word The thud and fourth columns 
show the percentages for each of the other two wrong words. The 
four columns of words on the right hand part of the table are, 
respectively, the coiiect, the moi»t like and tlie less like wrong words. 
The totals siiow that the wrong words most like the coirect words 
totaled 301 and those foi the other wrong words 188 and 134, 
each, or an aveiage of 161. That is, the children tended to select 
the most like words about twice as frequently as either of the 
other wrong woids. 
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Excicise by exeicisc the most like words had a highei peiccntage 
of choices than the others 8 times out of the 16, and the same per¬ 
centage three times In five exercises one of the other w'rong 
words had a highei pcicentage than the most like ones. One of 
these was Exercise 2, in which the wiong word by was indicated 
by 26 per cent, while pan (the most like wiong word) as chosen by 
17 per cent It is obviously an open question which of the wrong 
words, pan or by, is really itiore like pte. Fan was selected bv the 
writer because of its initial likeness Initial likenesses seemed much 
more apparent to these kindcrgaitcn childien than final likenesses, 
although ability of the latter type is indicated by Excicises 8, H 


Pupil 

GDS 

ODD 

ODD, 

PC 

PC 

MG 

CG 

iF L 

h h 

EL 


Tb 
GM 
B M 
R S 


n S 


M T 


TABLE 2 
EXAMINFR’S NOTFS 


Word chosen 


Note 


brend 

bat 

tail 

bnt 

pic 

pnpci 

drum 

plant 

teec 

feet 

papei 

bat 

bread 

shoe 

Uuiiri 

pic 

papci 

wolf 

ship 

garden 

lutmK 

drum 

papei 

iuead 

rope 

gate 

pnpci 


Begins with b and ends with d 
Starts with b, ends with / 

Repeats each word Bovernl tunes and studies 
Bccaiibc It's slioit 
Because it's shoic 
lias p 

T know bv the letters 

It’s a long word 

hpells 

ispcils 

Spells 

Stninds letters then pionounces words 
Spells 

Hecniise it's longer 
Begins with h, ends with t 
Begins with h, ends with d 
Begins with sh, has no iv 
Because it has m 
Because it has p 
Begins with p, ends with r 
Bccaii se it has an / 

t/; and p , 

3 ff'-i and a I (the exercise has the words ffonlni, 
ivttsh, grow, gate) 

3 ;’s (the exercise has the wuids iidiiicj, /iniing, 
rooster, raining) 
d and III 

P- P> r 

b and d 

I, P 

1 don’t see an\ / at end 

2 p\ and » She sounds fust and last lett^H_ 
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an([ 16 E'ceicise 16 n .itiothcr in ^\Illcll a lr“ss like wjong ajiswci, 
liulht^j had a slightly laigcr percentage, 19, than the most like one, 
j'ldiii/;, which liad 17 per cent, this slight difference is hardly a 
reliable one Each wrong word Iiad the ing final ending The other 
two cases of higher- pciccnt.igcs for less like wrong answers were 
Exercises 6 and 10. Grass was chosen by 19 per cent and broom 
(most like bread) by 12 per cent. Doll M’as clio'^en by 17 per cent 
compared with fu e (l■no^^ like feet) by 5 pci cent 

WJiile giving the test to the chiklien the examiner made note 
ot statements made b\ tlic chilctien oi observations ot liow they 
worked to select their ansivcis No special effort was made to elicit 
statements from these five-year-old clnUlren Where vt seemed 
piomising to do so, the examinei, who was an unusually experiencedi 
and competent workei with kindeig.ntcn children, asked veiy 
naively, ' How can you tell tliat is tlic word^“, oi the like Nearly 
cvciv one of the notes indicates that letter forms or sounds were the 
means of approach tiscd by the cliildrcn in iccognizing the words. 
The following notes (Table 2) w'cra made during one test of the 
fivc-yeai*old Icindcrgaitcn oliildien Otlici similar notes wetc taken 
during other tests and wvth othci gioups, hut lack of apace prohibits 
reproducing tliem here. 

B RuADmo PnoNMc CoMnmA'noNs 

Sixteen phonic combinations, shown m Tabic 3, wcic used as an> 
individual test with +7 Grade 1 pupils. The combinations weie 
printed in laige-size, lowei-case Icttcis, on a white card, one below 
the other in the order given in the table. The card was handed 
to the childien, who weie told that they probably did not know 
many of the “woids,” but lliaL they ueic tu say as many of them as 
tiiey could, whether they knew them or not 

In the second column of the table are shown the percentages of 
coirect pronunciations given by the children. The third column' 
shows the peiccntages of omissions, the fourth tliose of enms At 
tlie light are also shown, as well as the examiner could write them, 
the incorrect pronunciations given by the cliildien. Tlie last column, 
headed D M , gives the responses mode by one pupil—evidently an 
association of words, which might be of interest to a psychiatnstl 
The boy was cleaily neither reading noi trying to read. In fact, 
he has throughout the second grade been the one ‘heading pioblem”’ 
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TABLE 3 

REspoNsrs OF Grade Oub Pupiii on 16 Phonic Combination Items 
{N « 47 ) __ 


1 

2 

3 . 

4 

i 

6 . 

7 

8 

9 

10 

11 . 

12 

13 

14 
IS. 
18 


Item 


tr 

ap 

ch 

ther 

ver 

str 

ir 

en 

Sta 

au 

lea 

io 


Number 

Right Omitted Errors 


17 

21 

25 

18 

20 

17 

18 
17 
16 
19 
17 

4 


12 

8 

10 

7 

10 

14 

19 

19 

15 
13 

20 
23 


13 

18 

12 

22 

17 

16 

10 

11 

13 

15 

10 

20 


mg 

25 

11 

U 

mge(2) 

ink 

er 

20 

10 

17 

cn c 
here 

low 

20 

12 

IS 

elda 1 
owe 

t-o 

ea 

28 

7 

12 

8es(2) 
us 1 


Wrong pronunciations given _ 

ange(2) mg ige ng Bingo 

inga 

eai ar5{3) or ee yni 

ar{2) t-y spelled out(3) 
like lown look well loo 

how oal luwho elo wow 
apellcd oik(1) 

18 lie wiac yea as oat 

spelled out(l) 
hei tni(2) put nt tela teoie 

ki take r-i tiu fcpr tave 
taro telr(2) r-n 

stp stop(4) up (2) pus sop (2) apil 
81 i»( 2 ) sue sleep spelled out(2) 
clutch ca-liB ced tech hurch catch 

ca-hn{2) some jes spelled outU) 

ten (2) arc tech the-oo t-hei they 

theer thcie{8) three the then 
spelled oiit(l) 

visit Virginia vee vere(2j very 
veis veir(3) vnii veer fine 
spelled out(2) , . 

stair estchn eBter(3) atone 8tar(2) 

stepper sit sister start s-t(2) 
satei yai spe'led oat(l) 

ah eai(2) ela air aic Dr ar 

ah-va ingos 

ca cat yea(2) eat as 

spelled oiit(5) 

sp sit store stall stra sat(3) 
sitn cstnt tha spelled out (2) 
soa sup IS sell aou swa 
us(2) yus spelled cut(5) 

jea lire ela la(3) In loa 

,]| spelled out{l) 

oil (2) o-w lo(4) 100 e ah 

Spelled out (8) 


DM 


cat 

engine 

hot 

want 

light 

tops 

bont 

stand 
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of the group, quite innocent, tlie teachci repoits, of lending skills 
of any sort, such as Icttei foim iccognitioii, sounds, positions and 
the like 

Examination of the wrong pionuiiciations in the table shows how 
generally both letter forms and letter sounds wcic used as cues in 
trying to pionounce tlic combinations In Exercise 1 the inff, in and 
Wi 7 sounds were clearly favored ; in Exeicise 2 the ? and e oi a sounds 
predominated; in Exercise 3, I, oto oi o wcie m 13 of the 15 wrong 
answers; etc. There were also 33 cases in which children audibly 
spelled out the combinations in then endeavors to get hold of the 
pronunciation One pupil made a significant attempt in Exercises 2, 
3, and 4. It looks as if he tried out quite despeiatcly lus entire 
repertoire of letteis—/-y, and i-s —but duJ he not demonstiate that 
he knew Words were to be attacked by tlieir basic Icttcx* elements? 

Below (Table 4) is a set of notes taken by the o.vaininer while 


TABLE + 


Teat Item 



E'cnmincr’a notes 

lo 



I don't knu>v the 10111111 for t 

su 



Is It ti or »? 

thor 



It's the without the r 

ther 



Like part of violhet 

tliee 



Emil like fnoihcr 

ch 



Pait of Kichard, iny jihiuu 

It 



Dt, abbrcviaiiou for doctor 

cli 



Chicken 

ch 



Pnit of cheek 

mg 



It isn’t n word 

sta 



I took aw.iy the r from slai 


giving tilts test to one group, as described above in connection with 
the word test Every one shows basic concern with letter foinis 
or sounds. Other sets of notes showed similai attention to letters. 

C Leiter Adilities 

The same pupils and a group of 18 four-yeai-old kindergarten 
children, were also given individual tests on certain symbol abilities 
The test Items and lesults in terms of right, omitted, wiong, and 
the errors made, are shown in Tables 5, 6, and 7. The tests were 
given carefully and in such a manner that it is probable .ill pupils 
did about as much as they could. All, including the four-yeai-old 
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TABLE 5 

Responses or Four-year-oid KiNOLRCARrcN Pupiis on a Symbois Test 

[N = 18) _ 


Errors made (the luiiiibers in parenthesea 
show how many of the errois preceding 


Item 

Right 

Omitted 

Wrong 

were made) No number means 1 error 


3 

13 

1—G 
2 

iving letter sounds 
e, w 

k 

3 

15 

0 



2 

IS 

1 

pec 


3 

14 

1 

not iiidicnled 

d 

0 

16 

2 

P(2) 

1 

3 

1+ 

1 

1 (one) 

h 

1 

IS 

2 

n, ha 

y 

0 

15 

3 

named lettor(3) 


a 

0 

e 

I 

II 


8 

5 

0 

0 

1 


2—Recognition 

3 7 

4 9 

7 11 

5 13 

8 8 


of short vowel sounds heard 
s(2) f(3) named lcttcr(l) not indic.ited(l) 
i(7) of named letter{l) 
a(2) f(+) n(2) in U immud lettcr(l) 
e(10) p, ink named iRtter(l) 
a r(2) 1 0 f n named lettei{l) 




3--RecoEnition of consonant sounds 


8 

6 

4 

u cat z snake 

d 

7 

10 

1 

dog 

r 

3 

13 

2 

o S 

1 

3 

13 

2 

r 0 

f 

4 

10 

4 

ff(2) n snnko 

h 

1 

13 

4 

a 1 n Uiif 


0 

11 

7 

y(2) o(3) i suer 

X 

2 

10 

6 

,(2) g hiss c e 




A —Naming capital letters 

A 

14 

2 

2 

as 12 

E 

13 

3 

0 


T 

3 

9 

1 

F 

M 

9 

9 

0 


Y 

8 

10 

0 


C 

8 

10 

0 


L 

10 

7 

1 

P 

X 

6 

11 

1 

A 

Q 

4 

9 

5 

0(3) X 2 




5— 

-Nainine small letteis 


10 

6 

2 

m 9 

C 

a 

8 

2 

a(2) 

y 

7 

10 

1 

r 

P 

7 

11 

0 



6 

11 

1 

n 


3 

11 

4 

u(3) h 

b 

3 

13 

2 

P(2) 

d 

1 

13 

4 

P(4) 
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TABLE S {covhnned) 






Errors inatlo (the numbers in parenthesoa 


Number 


sliovv how many of ihc errors preceding 

llrin 

Right 

Omiltt-d 

Wrong -were made) No miraber means 1 error 




6— 

-Wilting capital letters 

A 

12 

6 

0 

0 (invcitcil) 

Y 

6 

10 

2 

W 

7 

10 

1 

M 

P 

7 

11 

0 


K 

5 

11 

2 

X b 

X 

6 

11 

1 

K 

M 

6 

10 

2 

(2) (inverted) 

Q 

5 

12 

1 

(inverted) 




7- 

—Wilting small letters 

c 

0 

12 

6 

S(2) E(3) G 

g 

4 

14 

0 


r 

I 

14 

3 

R 

V 

4 

14 

0 


n 

2 

14 

3 

N (inveiteci) 

b 

2 

12 

4 

P U(2) (vcver«ud U) 

f 

U 

15 

3 

F(2) t 

I 

0 

14 

4 

(3) (rcvLiRcd) 





8—Writing digits 

1 

12 

5 

1 

(inverted) 

S 

6 

10 

2 

D 11111111 

4 

6 

6 

i 

P d(i) E (invcitcd d) 

0 

4 

11 

1 

B 

2 

4 

S 


(mveitcd) (3) 11 + 6 

7 

3 

11 

4 

(revciscd) (3) lllll 

3 

0 

10 

8 

S 111 E(6) 

9 

5 

11 

2 

(reversed) lIlUllll 


children, had been tested one or moie times previously, and were in 
no way frightened oi inhibited by the testing situation. 

The tables show, of course, an increasing mastery of the symbols 
from age to age. Most interesting, however, is the evidence of letter 
consciousness apparent in the enois made. In nearly cveiy instance 
the error is partly right Foi example, the name of a letter instead 
of its sound j the answer snake for the name of the letter when the 
s sound was given; or doffj for the letter when d was sounded, a k 
written for x, d written for b; E written foi e; v foi /; h given as 
the name of n; all these aic partly right. They indicate partial 
learning. Underlying is the clear fact that in almost every instance 
the pupils were entirely awaie of the form or sound nature of the 
test item. The details of recognition or recall were imperfect. 
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TABLE 6 

Responses or Fivf.yrar-oi.d Kindlroarten Pupils on A Symbols Test 

(.jV = +S) ___ 


Eirors iiiadu (the numbers in parentheses 
Number show how many of the errors preceding 

Item Right Omitted Wrong weic made) No numher means 1 error 





1— 

-Giving letter 

sounds 


27 

18 

0 




k 

23 

20 

2 

e X 




16 

27 

2 

pec(2) 




19 

25 

1 

1 



d 

5 

36 

4 

P(3) 

b 


i 

h 

28 

2 

17 

33 

0 

10 

JU c 

X U 

tch II .10 hii th ei 

y 

2 

3+ 

9 

n(8) 

2 



2_Recognition of shoit vowel sooneW heard 

19 10 16 f(7) ■*(+) 1 f(2) c 0 

21 5 19 nr r(18) 

0 6 39 n(10j x(6) f(9) a(9) eC2) n 1 et 

i 23 22 o?7) rC7) S(2) ^ f(a) n(a) » 


B 

d 

r 

1 

f 

h 

w 

X 


4_R,ccogiiitiun of consonant sounds heard 

f(2) 

b(2 e 
n(2) u 
e 0 a 

fne fe 8 b c 
o(2) i(2) f a 1 k 

o(l?) y(2) r i 

c(l2) f ell s e(3) t S k kias 


40 

3 

2 

31 

11 

3 

14 

28 

3 

16 

26 

3 

2S 

IS 

5 

4 

33 

8 

3 

20 

23 

3 

18 

24 


4 —Naming capital lehteis 


A 

42 

3 

0 

U I 

E 

37 

6 

2 

T 

37 

8 

0 

W(3) 

M 

37 

5 

3 

Y 

31 

11 

3 

1 e X 

C 

33 

10 

2 

G(Z) 

L 

38 

7 

0 

K(4) Y(2) S 

X 

27 

10 

8 

Q 

26 

11 

S 

o{ + ) U(3) P 



5—Naming 


38 

6 

1 

33 

9 

3 

30 

14 

1 

33 

11 

1 

30 

13 

2 

15 

23 

7 

6 

31 

8 

8 

31 

6 


small letters 

us g(2) 

h 

b 

t <1 

u(2) in h(3) t 
d(5) a p(2) 
h(2) p(3) a 



282 


JOURNAL 01 CJl'NLIIC PSYCHOLOGY 


TABLE 6 {co?ili?iiieii) 


Eiiojs jnn(\e (tbe niiiiibcrs in paieiithcbcs 
Niimbei slujw lu)w many of tlic enors precetiinR 

Item Riglu Omitted "Wronfi weic mode) No luimbti mtnin 1 ciior 

6—Wilting capital letters 


A 

40 

2 

3 

R(3) 

Y 

31 

12 

2 

1 (revci'^eil Y) 

W 

28 

12 

5 

M(5) 

P 

3S 

9 

1 

(reversed P) 

IC 

32 

10 

3 

X Y (rcveiscti 

X 

26 

17 

2 

S V 

N 

23 

14 

8 

M (rcvoisoil N) 

Q 

18 

23 

4 

(icversed Q) (2 




7- 

—Writing small letter' 

c 

S 

13 

22 

E(20) n 6 

% 

2+ 

IS 

8 

R (reversed s) ( 

r 

1 

17 

27 

A(2) R(23) 1 

V 

lA 

27 

4 

F E W 11 

n 

2 

23 

20 

N(H) M(3) (i 

h 

4 

17 

24 

11(23) T> 

f 

3 

24 

18 

r(16) L 3 

i 

1 

23 

21 

J(2) (8) (rever 


(invcrleil Q) U 


O E t Ct 


8—Writing cIiKit^ 


1 

36 

3 

6 

2 (inverted 1) (5) 

8 

30 

14 

1 

6 

4 

21 

S 

19 

P 11 (Inverted +) (17) 

0 

16 

27 

2 

1 lU 

2 

16 

13 

16 

P S(2) (inverted 2) (13) 

7 

17 

13 

U 

(icvcrsed 7) (IS) (inverted 7) 

3 

19 

9 

17 

(reversed 3) (17) 

9 

9 

2+ 

12 

P(2) 6 cl (lovericd 9) (7) 7 


Several years ago the motlier of a pieschool child susiplted the 
following account of how her boy recognized the words in a leading 
vocabulary he had learned. Although not a thoiough-going piece 
of “scientific leseaich,” its sviggestweness in connection with par¬ 
ticular ways m which young children use letteis, seems of special 
interest for this report. The motliei’s name, imfoitunately, w.is 
not kept, and only hei intelligent and painstaking anonymity can 
be hcicby recognized. 

Recognition by a Presctiooi. Child as Rei'oried dy His Moihbr 
tick on G suggestive of fail 
jneinury 
memory 

U looks like ciiu 

Father’s name Letter Jl/ always suggests SAM 


DOG 

I 

A 

CUP 

SAM 
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BALL 

HORSE 

BO 

BOX 

TOY 

DAVE 

UNCLE 

MARTY 

LIKE 

MEAT 

PLAY 

MILK 

BOAT 

TOP 

CAT 

BED 

NOSE 

TALK 

COAT 

EYE 


LOOK 

NO 

LAZARUS 

TEA 

PEN 


L auggestecl golf-stick, licnce ball 
11 suggested ''big feet” U always svtggcsta horse 
y suggested himself with arms uin.nsed Y always suggested 
Boy 

X icincmbcrccl as a design on a hot once viewed 
T suggested a tov hammer 

favoiite nnrle whom he admired fur "muscles” D represented 
"big muscle” 

icrnembered by length of woid 

favuiiLe cousin, big woid with Y (boy) mennt Marty 
lemembcred hy K, K always called word like 
memory 

P suggested lacqiict Spoke of tennis and golf as "i acqnct 
ball” and “eolf ball ” 

combination of I anti K always made biin say “1 like milk 
(milk fnvoiite food) 
mcmoiy (fond of boats) 
inemniy (iicwust lov at ihni lime) 
inemoiy (C7 pionunciaiion raiiglit as X) 
n suggested pillows 

nose suggested by rcscmbltincc of mothei’s noso to S 
memory 

O looked like n button 

cj c icmcmbeied as being one on each side, le , one E on 
uacli end 

OO meant twn eves whicli reminded him of "to look 
lemembcied (invoiicc word) 

his nnmc leinomboied Z always suggested La/anis 
memuiy (fondness for ten) 

lemomborcd bficniisfi of pluasuinblc piivilcge to use one 


TABLE 7 

RpspoNSEs OF Grade One Pupim on a SvaiDora Test {N = 47) 


Number 


Eirois made (the numbcis in pnieiuheses 
show hiiw many of the crrois preceding 


Item 

Right 

Omitted 

Wiong 

vveie 

s 

40 

2 

]—Giving 
S eh 1 

k 

37 

3 

7 

nay 

p 

37 

5 

S 

h q 

] 

33 

6 

3 

ah j 

d 

32 

6 

9 

la-h 

i 

28 

5 

14 

all { 

] 

h 

19 

10 

18 

ch<5 

1 

y 

13 

7 

27 

wa (' 


; named lettei(3) 
b named lettci(S) 
named lcllcr(3) 
ja named lettei{l) 

J) a(3) named lettei (2) 
eh isa oh nlii j ugh narned 
lettei (3) 

eh(2) a (2) m ga named 
letter(6) 

e 1 C vaya yn(4) oo oa(2) yoo 

_ yah iia ined lettei 5 

1‘otal named lettei s 2S 


2 _Recognition of shoit vowel sounds licnid 


a(2) 


20 

4 

23 

SI r(6) 

.(10) 

36 

4 

7 

0 R(2) 

11 

Oil 

14 

3 

30 

a(17) s 

(2) 

t i 

9 

6 

32 

c(23) y 

1 

It 

6 

10 

31 

a(ll) 1 

(S) 

ea 
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TABLE 7 [coiitmued) 


Item 

Number 
Right Omitted 

Wrung 

El rota made (the numbers in parcntUcscs 
show liow many of the errors preceding 
; \v(3i'c made) No number iiicana 1 error 

a 

d 

r 

1 

f 

h 

W 

44 

44 

38 

33 

36 

25 

18 

25 

3—Recognition of consonant sounda heard 

2 1 c 

3 0 

6 3 f(2) ) 

11 3 n e c 

7 4c v(3) 

16 6 a e j 1 g i 

11 18 y(l+) 0 waa oy (, 

10 12 c(3) sc c ek k(2) a r i] b 




4—Naming of capital letters 

A 

47 

0 

0 


E 

45 

1 

1 

B 

T 

4(5 

1 

0 


M 

44 

2 

1 

N 

Y 

45 

2 

0 


C 

45 

2 

0 


L 

46 

1 

0 


X 

39 

4 

4 

k;(4) 

Q 

40 

4 

3 

0(2) j 




5- 

-Naming amnll letters 

a 

47 

0 

0 


c 

4+ 

2 

1 

0 

y 

43 

4 

0 


p 

43 

3 

1 

b 

u 

44 

2 

1 

yr 

n 

43 

3 

1 

m 

b 

32 

4 

11 

£1(9) p a 

d 

36 

5 

6 

b(S) c 




6~ 

Writing capital letters 

A 

44 

1 

2 

(inverted A) a 

Y 

43 

3 

1 

X 

W 

43 

1 

3 

H M e 

P 

42 

2 

3 

D(2) c 

K 

41 

2 

4 

X IC R L 

X 

40 

3 

2 

K A 

N 

36 

3 

3 

M G, A, icvcrscd N (4), P 

Q 

41 

3 

3 

O An M O 




7- 

-Writing small letters 

e 

43 

1 

3 

E(2) A 

s 

41 

3 

3 

S (reversed s) (2) 

r 

3S 

1 

3 

R(4) A n (Inveitcd Ti iever«icd 13) 

V 

37 

8 

2 

D M 

n 

37 

1 

9 

N(()) h (reversed h) (2) 

b 

35 

3 

9 

B(4) h d P(2) R 

f 

34 

3 

10 

F (4) fC A (reversed f) (2) (2)/ 

J 

20 

3 

24 

J(8) G (reversed j) (13) f 
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TABLE 7 {continned) 


Item 

Right Omitted 
Number 

Wiong 

Erroia made (the numbers in parentheses 
show how many of the criois preceding 
were made) No number means 1 error, 




8- 

—Writing digits 

1 

46 

0 

1 

(inverted 1) 

8 

46 

1 

0 


+ 

32 

0 

15 

(inveited h) (IS) 

0 

4 

4 

1 

A 

2 

33 

1 

13 

6 (13) (inverted 1) 

7 

34 

I 

12 


3 

30 

1 

16 

(reveised 3) (16) 

9 

28 

1 

18 

(revciscd 9) (16) p 2 


The conclusion fiom the analysis of these lesponses is that the 
children studied weie letter conscious in the early stages of leading 
progress which they were in Perhaps this fact may be explained 
m part by home and school training In the school experiences of 
the childicn functional attention had been given to these symbols 
as well as to other reading skills. If the children by nature, how- 
cvci, had not been "icady” to profit by the quite limited reading 
tiaining provided them in the school, and probably in most homes. 
It seems unlikely that they would have progressed as fai as they 
liad in these skills. The evidence seems to point to eaily and clear 
attention by young children to letter forms and sounds as basic 
elements of and keys to leading. 

The practical suggestion on the basis of this hypothesis is to 
children help in mastering in a functional way the forms and sounds 
of Ictteis The functional way rules out phonic and letter drills 
It provides materials and methods tliat, ideally perhaps, function 
when childien want to rc.id and want to use reading m child life 
purposes felt to be worthwhile. This report does not undertake to 
tieat this side of the matter, its puiposc having been to present 
evidence and suggest its significance 

Horace Mann School 
Teacfie>s College 
Columbia University 
New Yoik City 


Hunter College 
New Yotk City 
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CHARACTERISTICS OF YOUNG GIFTED CHILDREN* 

Lincoln School of Teachets Collepe 


Gertrudj: HiLDRnrH 


An early inquiry into the intellectual traits of children conducted 
by the English scientist, Kail Pearson, revealed that intelligent 
children were fai moie conscientious, less surly, possessed of gieater 
athletic ability, and chaiactenzed by moio lobustncss than dull 
children Subsequent rcseaich studies have tended to vciifv latlier 
than to lefufcc this finding Ncav icacarch studies witli more ade¬ 
quate cuntiuls are needed to determine in what ways young gifted 
childien distinguish themselves, and what significance the findings 
have foi educational guidfince 

Individual test and obseivation recoids available foi the entiie 
population of a puvate elemcntaiy school in Riooklyn, New York, 
aftoided the data repoitcd in tins study All the subjects were 
Jewish children living in the same pait of the city where the school 
IS located The families represented arc higiily hoinoKcncou^ with 
respect to economic and social background The school population 
18 a selected one with an average intelligence quotient on the Stan- 
ford-Bmet Test of 115 This quotient has remained faiily stable 
over a 10-yeai period The school is organized with d piogiessive 
progiain and enrolls pupils from nuisciy school age through the 
eigliih giadc Each child is given a Stanfoid-Binet examination at 
the time he registeis, oi slioitlv aftei his admission to the school 
Tests are administeied by an adequately named psychologist who 
makes extensive notes of behavior during and after the examination. 
All the test and observ.ation recoids weie made for the school 
aulhoiities to use in adjustment and guidance woik with pupils 
and patents 

Although no set outline was followed m obscivmg each child, 
the examinei usually noted the child’s coopeintion, attitude, tempera¬ 
ment, emotional stability, lesistanc.e to fatigue, coiiccntiation, in- 
teiest, attention, language, vocabulaiy, speecli habits, motor 

*Received in the Editorial Office on February 9, 1938 
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coordirifttion, pliy^ical appeaiance, negativism and compliance, speed 
of response, the total mipicssion of nr.ituvity or innmnt'uiity. The 
examiner also habitually lecoided bits of the cliild’s conversation, 
statements of liis inteiesrs in scliool, liis outside play and liome 
activities In making the test vccoids the cxaminei naturally 
tended to lecoid the moic ouLstatiding tiaits shown by each child, 
wliethei good or bad, favoiable or unfavorable, rathci than the 
usual, oiilmary, oi commonplace chaiactcristics. 

All leports of examinations wcie wiitten and submitted to the 
school Within a day or so following the examination In making 
predictive statements about indivuluals or m rating thcii qualities, 
the examiner kept m mind the typical child in the school where these 
children weie eni oiled, latliei than the aveiagc oi noimal child of 
lOQ IQ. Consequently "unfavorable” qualities were unfavorable 
only in a lelniive sense, that is, unfavoinblc ns compared with the 
typical child in the school of IIS IQ, For example, If the statement 
■was made, "fatigues meue tlian avciagc,” this did not mean "fatigues 
more than average foi a typical child of 100 IQ’* but for the typical 
child in the school. A notation such ns "immnturc language” would 
mean, then, not iminatuie compaied with typical childien, but 
immature compared with iclativcly biiglit children IQ's weie not 
computed until all the notes regarding a child had been lecorded 
Consequently the examiner, ia observing cluldien, was not influenced 
by previous knowledge of the intelligence rating. The testing situa¬ 
tion was kept constant for all of the chilchcn, except that younger 
children were sometimes shown pictuie books oi given games to 
play before the actual test was begun. 

Although obseivntion of a child's behavior duinig a single test 
may be neither an adequate noi icliable sampling of his behavioi as 
a whole, nevertheless when many such records aie added together, 
the composite picture becomes highly icliable. 

A Selection op Cases 

From the available test lecords made at the school duiing a 
10-yeai period, all cases were selected for whom there were ade¬ 
quate reports of childien who rated ovei 130 IQ, and foi whom a 
control case could be found of the same age and sex, with an IQ 
between 90 and 110. The number of cases thus obtained foi several 
age levels was as follows: 
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TABLE 1 

TCKED CAana of Gifted and Control Children Selfctfi) for Study 


Se'c 

CA 

MA 

f(? 

CA 

MA 

TQ 

F 

3- 8 

S- 6 

150 

3- 9 

3- 6 

94 

F 

3-11 

S- 6 

140 

4- 1 

4- 6 

110 

F 

4- 1 

5-10 

113 

4- 1 

1-- 6 

110 

F 

4- 4 

6- 6 

ISO 

4- 4 

4- 4 

100 

F 

4- 6 

5-10 

130 

4- 8 

4-10 

103 

F 

4-10 

(5- 8 

138 

4- 9 

5- 2 

108 

F 

4- 0 

5- 8 

142 

J 

4- 4 

100 

F 

4- 6 

5-10 

130 

4- 8 

4- 6 

96 

F 

4- 7 

6- 0 

131 

4- 9 

4- 8 

98 

M 

4- 1 

5- 6 

135 

4- 3 

4- 0 

94 

M 

4- 4 

6- 6 

150 

4- 3 

4- 2 

93 

M 

4- 7 

6- 6 

142 

4- 7 

4- 6 

98 

M 

4- 5 

6~ 0 

13fi 

5 

4- 6 

102 

M 

4-10 

6- 4 

131 

4- 9 

5- 2 

109 

M 

4- 5 

S-10 

132 

4- 6 

4- 8 

10+ 

F 

5- 1 

C- 3 

131 

5- 1 

5- 4 

105 

F 

S- 7 

7- 4 

131 

5- 7 

3- 8 

101 

M 

S- 0 

<S- 6 

130 

5- 1 

5- 2 

102 

F 

5- 6 

8- 0 

145 

5- 7 

5- 0 

90 

M 

5-11 

7-10 

132 

S-ll 

6- 0 

101 

M 

5- 3 

7- 0 

133 

5- 3 

5- + 

102 

F 

5 3 

6-10 

130 

5- 4 

5- 6 

103 

M 

F 

S- 7 

8- 0 

143 

5- 8 

5- 6 

97 

S-11 

8- 0 

135 

5-11 

6- 2 

104 

M 

5- 9 

8- 6 

148 

5- 8 

5- 6 

97 

F 

5- 1 

6-10 

134 

5- 1 

5- 6 

108 

M 

S- 9 

8- 4 

14S 

S- 9 

6- 4 

110 

M 

5- 9 

7- 8 

133 

5-10 

5- 4 

91 

F 

5-11 

7-10 

132 

5-11 

6- 2 

104 

F 

S- 6 

7- 2 

130 

5- 7 

5- 2 


M 

5- 7 

7- 4 

131 

5- 8 

6- 1 

107 

F 

S- 8 

7- 4 

130 

5- 8 

6- 2 



6- 0 

8- 0 

133 

6- 0 

6- 2 

103 

M 

<)- S 

8- 8 

130 

6- 7 

7- 0 

106 


6- 4 

8- 7 

136 

6- 4 

6-10 



6- S 

8- S 

130 

6-10 

7- 2 

105 

M 

6- 4 

6- 4 

9- 9 

8- 5 

154 

133 

6- 4 

6- 6 

6- 6 

6- 8 

103 

103 

F 

6-11 

6- 2 

9- 4 

9- 0 

135 

146 

6- 9 

6- 2 

7- 5 

6- 6 

105 



10- S 

144 

7- 3 

7-10 



7 2 

9- 6 

133 

7- 2 

7- 2 


M 

8- 0 

8- 0 

11-11 
11- 6 

149 

144 

8- 0 

8- 3 

8-10 

8- *1 

101 

M 

8- 7 

13-10 

161 

8- 9 

8- 2 



8- 1 

13- 5 

166 

8 4 

8- 2 


M 

M 

M 

M 

9- 6 

9- 3 

9- 5 

9- 8 

14- 11 

15- 7 

12- 5 

13- 1 

157 

168 

132 

135 

9- 7 

9- 3 

9- 6 
9-10 

9- 9 

9- 5 
10- 3 

10- 1 

102 

107 

103 



2^0 


JOURNAL OF GFNrriC PSYCHOLOGY 


Agei 3-4 15 cases 

5 17 

(i 8 

7 2 

« 4 

9 4 

In Table 1 the scy, chronological nge, mcjital age and IQ of each 
child at the tune of the test arc listed. 

The total miniber of boys was 28^ girls 22 The distribution of 
cliionologicnl age toi the two gioups is given in Table 2 


TABLE 2 



Gifted 

Control 

10-0 

9-9 


1 

9-6 

2 

2 

9-1 

2 

1 

9-0 

8-9 


1 

8-6 

1 


8-3 


2 

8-0 

3 

1 

7-9 

7-6 

7-3 

1 

1 

7-0 

1 

1 

6-0 

1 

2 

6-6 

2 

2 

6-3 

3 

2 

6-0 

2 

2 

i-9 

6 

5 

5-6 

6 

7 

5-S 

2 

2 

5-0 

3 

3 

4-9 

2 

3 

4-5 

4 

4 

4-3 

4 

5 

4-0 

3 

2 

3-9 

1 

I 

3-C 

1 


3-0 



Ivicdian 

S S3 

5 SZ 


The distribution of is given in Table 3 

The difference of 33 4 points IQ is a statistically rcluible diftcrcncc 
which indicates that we arc dealing with two significantly different 
groups 
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TABLE 3 


IQ 

Gifted 

Contiol 


170 




165 

2 



160 

1 



ISS 

1 



ISO 

■I- 



1+S 

5 



140 

7 



135 

7 



130 

23 



125 




120 




IIS 




110 


5 


105 


12 


100 


20 


95 


7 


90 


6 


85 




80 




Median 

1364 

103 



More five-yeni-olds are included in the selection because children 
were muie ficqucntlv tested at that age than at any other More 
boys than included in the study because boys are pro- 

poitionaiclv more nuineious in the school populiition It was not 
alwavs possible to get a control child matching tlic gifted exactly 
in age When identical matching was impossible, a contiol child 
a month oi so oldei than the gifted child was selected, rathei than 
a slightly youngci child, in order to give any advantage m age to 
the control group Actually the median ages fm the two groups 
are the same to the fust decimal place Records wine not included 
of children who had not coopeiated to their fullest extent or had 
persisted in negative behavior to such an extent as to inalcc an 
adequate estimate of ability impossible 

After the cases weie selected and matched, the vviitten observa¬ 
tion and test lecords were subjected to an intensive analysis. 

B Analysis of the Records 

Favorable and unfavoiable traits were listed unifoimly for each 
child A geneial comparison of the favorable and unfavoiable 
traits possessed by the two gioups can be obtained by counting the 
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number of line? of favorable and unfavorable notations for each 
group The tabulation is as follows 

Gifted Control 

Favorable 4S1 linos 95 line 

Unfavorable 55 lines 250 llnca 

Favorable comments were lecortled for the gifted group nearly 
five times as freqtiently as for the contiol gioup Unfavorable nota¬ 
tions were nearly five times as frequent foi the contiol group as 
for the gifted 

1 Sum7Jiaty of Tretils fot the Gifted and Control Groups The 
following IS a summary of all the traits in the two groups (Table 4). 
The frequency indicates the number of reports in winch each trait 
was rnentioned. 

TABLE 4 

Gifted children—favorable, age sioup 3-4 years 

Siiperioi kiigunge, conversation, fluent speech, diction, vocabulary 14 

Remarkable child alUnroimd, capable, bright, intelligent, mature 13 

Gives iiiformatioiii tells of Interests, describes expenenucs 
Wall-sustained attention 
Alert 

Quickj prompt responses 
At ease, at linmc with the test 
Able tu write name or n few words 
Clear enunciation, good inflection 
Cooperative, helpful 
Comprehension superior 

Attractive phyaically, good features and physique, handsome 
hnir, eyes, or complexion, laigc for age 
Serious, matter-of-fnrt, hnsiness-Iike. sensible, concentration 
Playful, happy disposition 
Independent 

Mature thinking and reasoning 
Patient 

Mature socially 
No fatigue 
Full response 
Responsive 
Accui ate 
Energetic 
Self-assurance 
Interested in the test 
Self-controlled 
Talent with numbers 


Sings voluntarily 1 

Not easily discouraged 1 

Endiusiustle 1 

Good definitions 1 

Imagination \ 


4fc4k-p.w«i/»0»'«»'i00 
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TABLE + {conttn ued) _ 

Eager for knowledge J 

Ability in drawing j 

Full of life j 

Dominant apeech ^ 

Came readily for test ^ 

Good quality of response ^ 

Nut insistent on own way ^ 

Knows other language 1 


Speaks voluntarily ^ 

Sense of humor j 

Interesting 1 

Tells long stories j 

Insight 1 

Motor control 1 


Ease of accompl ishment _ 

Control giQup—favorable, ages 3-1- 


- S 

§Sr='r”nt°Sn Inttll.gcnt, expres.e. self well, telkel.ve, ,emark. ^ 


interesting 3 

Imaginative, pUyfnl . , u, 3 

Large for age, strong, good hcaitii 2 

Happy 2 

Attractive 2 

Marked interest 1 

Socially mntuie I 

Tells of family 1 

Sensible 1 

Came readily for test 1 

Good woiker 1 

Responsive ^ I 

Gives infoimation 1 

Left mother readily 1 

Alert 1 

Sang voluntaiily 1 

Serious attitude towaid test 1 

Easy to control ---- 


Gifted rhtlchen— unfavorab le, »sge group 3-4 years 


uitiea ciiiiu'cii—........ 

Restless at the end of a long 

2 

' test 

1 

Not warm response 

Evaded difficult problems 

1 

1 

Asked for mother in difficulty 

1 

Showed off by rolling about 

•i 

after tests 

1 
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TABLE 4 {covltHHcd) 


Control group—unfavo 

rnblc, age group 3-4 years 


Stubborn, negative, shy 

9 Babyish speech 

I 

Face lacks expression 

2 Wanted to tnkc things home 

1 

Limited language 

3 Argues unpleasantly 

1 

Seldom smiles or Iiuighs 

2 Spoiled 

1 

Asks for mother 

2 Rude 

1 

Poor attention and coopcrntioii 

2 Highlv emotional 

1 

Immature conduct 

2 Scowled 

1 

Wears glasses to correct 

Difficult to manage 

1 

strabismus 

2 Whispered answeis 

1 

Fnce lacks expression 

2 Stamped on floor, slammed 


Easily led 

1 things on table 

1 

Lucks independence 

1 Not agreeable to work with 

] 

Highly anggcatible 

1 Svitked fingers 

1 

Mind seems opaque 

1 Voice monotonous 

1 

Comprehension poor 

I Clung to tcnchei 

1 

Slow 

1 Slow adjusting to test 

1 

Defective enunciation 

1 Annoyed at difliculE items 

1 

Limited speech 

1 Unfriendly 

X 

Unresponsive 

1 Gave age far wrong 

1 


Puoi ndaptntion to test 

1 


Wanted own way 

1 


Couldn’t cooperate well 

1 


Restlcfis 

1 


DfiBcuit to manage 

1 


Feminine chnrnctenstics (boy) 

1 


Babyish 

1 


Not strong reaction 

1 


Shows fatigue on hard items 

1 


Doesn’t wait for directions 

1 


Iniiiiutiire coiivcrsntiun 

1 


Unnecessary, irrelevant com- 



ments 

1 


The control group piovctl to be perfectly normal childrerr, on 
the whole, yet in comparison with the gifted group their relatively 
unfavorable traits stand out in sharp contrast They seem almost 
dull or retarded in comparison with the more capable group. The 
control group is, however, unquestionably typical of average children 
such as those on whom the test was standardized, in language equip¬ 
ment and responsiveness to the test. 

The argument might be offered that the IQ's of the conttol gioup 
are convpatatwely low becauae they ate dependent upon personality 
traits which these children lack It may be argued, for instance, 
that the gifted score high because they converse so readily. How¬ 
ever, only a minimum amount of conversation is needed for success 
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TABI.F. 4 {cotitinued) 


Gifted cliildien—favoralile trails, age 5 


Alert, blight, capable, active, 

eager, most mitstanding 16 

Conveisntion mature, English 
excellent quality, cxpies- 
Bive, simplicity of speech, 
talked readily 

Mature mentally, clever, high¬ 
ly intelligent, good >udg- 
ment, analytical reasoning, 
mature comprehension, 
brilliant responses 
Related experiences, descrip¬ 
tive powers, vivid descrip¬ 
tions 

Quick, rapid responses, speed 
of reaction 

Mature beyond years, people 
regard child ns older 
Quick compieliension or 8«- 
perioi comprehension 
Siiperioi reasoning, holds 
problem in mind wall, 
clear thinking, high quali¬ 
ty of response 

Superior drawing ability, llkea 
drawing and painting, or- 
tisCic aptitude 

Attention well sustained, even 
in more difiiciiU items 
Playful, happy, likeable 
Wrote name . 

Well-lnformiid, superior infor¬ 
mation and knowledge 
Biislnesa-likc, systematic, short¬ 
cut ill problem solving 
Interested in test 
Mature physique, beautiful 
physique, evcelleiit health, 
large, well, and stiong 
Enjoyed test, eager for test 
Supeiior control 
Quick response 
Good effort 
Sense of humor 
Obedient 

Attractive appearance, eyes, 
hfiii, pretty child 
Concentration 

Imagination, creative ability 
Accurate 

Rend number on score sheet, 
wrote or read numbers 
Sclf-confulent, knows every¬ 
thing 


Easily stimulated to highest 
nchievement 
Intel csled in dress 
Well adjusted 
Could lead a little 
Interested in dinwing 
Charming expression 
Steady worker 
Sure of self 
Pioud of achievement 
7 Tiled hnid things 
Remaikablc insight 
Quick, direct attack on piob- 
6 Icins 

Superior definitions 
6 deal, direct respoiiRi! 

Loud, clear voice 
5 Patient and painstaking 
Logical 

S Knows exactly what he wants 
to do 

Stayed till .ictivitioa were com¬ 
pleted 
S Reads 
Exact 

Unusual in every w.w 
5 Took nptitiulu for granted 
Eager foi mental and intel- 
5 IccUinl tasks 

4 Ideas onginnl, expressions as- 
4 toniahing 

Sensible 

4 Knows other languages 

Demonstrates skill on piano 
4 I.fives riuisic 
3 Adds coins 

Twelve-year pictuie iiueipre 
tiiiion 

3 Recites and sings 
3 Memory unusual 
3 Helpful, cooperative, respon 
3 sive 
2 
2 
2 

2 

2 

2 

2 

2 


2 
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TABLE 4 (eotifiviied) 


Control gioiip— 

-favorable traits, age S 


Conversed readily 

1- Worked intently 

1 

Came readilv for test 

2 Recited verses 

1 

Cooperated well 

2 Relates experiences in detail 

I 

Restless 

2 Sensible 

1 

Good Englisli and language 

Attempted everything 

1 

usage 

2 


Well adjusted 

2 


Fine looking, well developed 
for age, tall for age 

2 


Gave impression of iiiiiturhy 

1 


Good coordination 

1 


Enjoyed test 

I 


Large for age 

1 


Spccml ability in numbers 

1 


Responded piomptly 

1 


Alive and alert 

1 


Interested 

1 


Gifted children— 

-unfav oriibic traits, age 5 


Restless 

2 


Oveidcpcndencc on mother 

1 


Attention not well siistnined 

1 


Dlstrnctecl by things In room 

1 


Indistinct, immature oniincin- 
tion 

1 


Nervous tension 

1 


Weak niid incoriect articula¬ 
tion of initial and final 
sounds 

1 


Willful 

I 



on the test, especially at the lowci levels. As a group the bright 
went far beyond the lequirements that tlie test makes of the subject 
m order to earn credit on the test 

2. Additional Data fi om the 'Teit Repot is. There was evidence, 
either in the children’s comments or speech accent, that a number of 
the group knew other languages than English The records show 
that seven of the gifted gioup and three of the control gioup had 
had considerable experience witli a foreign language. The languages 
these children had learned, in some cases preceding the use of 
English, included Hebrew, Yiddish, Geiman, French, and Russian. 
It is sometimes argued th.at childien arc at a disadvantage in taking 
verbal tests when thev have a foieign language background The 
test records show little evidence of this fact On the contrary, 
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TABLE + {coiilt7nied) 

CmUiol gioup—unfavoiable traits, age 5 


Immature reasoning ability 
Negative attitude 
Immature speech, speech slovT 
and labored 

Apprehensive of difficult tests 
Immature behavior 
C.ime shyly or acted shy 
Uncouth, not well groomed 
Lacks self-contiol 
Unfavorable behavior 
Uisinclmed to play, needs re¬ 
straining 

Decided accent, lestricted 
speech 

Inflexiblie , 

Interest never nt high pitch 
Conceincd at not finding other 
childien in the loom 
Hard to control 
Did not take seat indicated 
Asked for mother 
Did not know birthdate 
Could not comprehend diiec- 
tioni 

Inability to follow diiections 
Play was infantile 
Immntine leaction to picture 
book 

Lacks information 

Says does not know haiH things 


Argued and tended to bargain 
3 Wanted mother 
3 Flat refusal to comply nt 
times 

3 Lacks vivacity 
2 Heavy personality 
2 Sucks thumb 
2 Wiggles and jerks 
1 Difficulty in conipiehciisian 
1 Wanted examiner to read ns 
1 substitute foi the test 

A bit stubborn 

I Talked little except about self 
Interrupted work to piny vvith 
1 blocks 

1 Pom concentration 
1 

1 

1 

1 

I Not scnsifivo to eirors 
1 Convcisntion lacks content 
Immature clinivins 
1 Name wilting too difhcuit 
1 Slow response 
1 Repiessccl 

Unplonsnnt to work with 
1 Waits for help on problems 
I Little effoi t 

1 Often sava “I don’t know’ 
Responses of infeiior (jiinlity 
Responded only to examiner’s 
questions 
Small for age 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 


1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 


knowledge of another language in the ca.e oi the blight seemed 
only to have eniiched nicniiing and to have enlarged the child 

The Lgatlvism exhibited was of two suits- fust, initial shy¬ 
ness due to fear of the strange situation shown mn.c frequently by 
the younger children This initial shyness usually woie oft quickly 
as the children became acquainted with the cxammei and familiar 

with the situation The second tvpc of fTlrl 

the test became incieasingly difficult and the child tended to turn 
away from an unpleasant task This type of negativism was sltown 
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T/\BLE 4 (coHtiiiiietf) 


Gifted rliildien— 

favorable tr.uts, pees 6 and 7 


BrigUt, unuatially competent, 

Rorecl with easy teats 

1 

very cnpabic, mature men- 

Diicct replies 

2 

tally 

9 Large for age 

2 

Busincsa-like, no lost motion 

4 Seems scvcial years older 

1 

dwick reactinoR 

4 Eutluisiastic 

1 

General information 

4 Dmmatic feeling 

1 

Alert, keen perception 

4 Poetical c^preasion 

1 

Speecli and conversation of sii- 

Attractive personality 

1 

penor quality 

6 WcU-controUed 

1 

Direct replies 

2 Excellent attention 

1 

Large foi age 

2 Veiy expressive 

1 

Humoruus 

2 Hopes to become .i judge 

1 

Knows languages 

No conceit 

2 Artistic ability 

1 

2 Expressive eyes 

I 

Ailthmctic 

2 


Superior reasoning 

3 


Superior compiehcnsion 

3 


Reading 

2 


Enjoys teat 

1 


Responsive 

1 


Sensible 

1 


Enjoys books at home 

1 


Meets situations well 

1 


Good judgment 

1 


Wants to be a gentleman 

1 


Control group— 

•favorable tiaita, ngca d niul 7 


Cooperative, responsive 

2 


Likes to read 

2 


Lnrge for age 

I 


Easy to control 

1 


Volunteers information 

1 


Cheerful, pleasant, eiisv 
to work with 

1 


Energetic 

! 


Direct replies 

1 


Eager for testa 

1 


Frank 

1 


Good effort 

1 


Attention 

1 


Prides self on achievement 

1 



» more frequently by the control group. Negfitivism Is, of course, 
not an unfavorable sign in the case of young, normal children at 
the three- and four-yeac-old levels. According to developmental 
research studies, negativism reaches its maximum m this age range, 
and then ordinarily disappears. Hence, in our records for this age 
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TABLE + {continued) 


Gifted cluldien—unfavorable traits, ages 6 and 7 

Shy 

1 

Baby talk 


Slow drawl 


Thin, ill-nounahed 

1 

Tense, emotional 

1 

Babyish 

1 

Small for age 


Effeminate tiaits (boy) 

1 

Manners stilted, stereotyped 
Says cannot do it, never had 

1 

the test 

Makes excuses, evades re- 

1 

sponsibi litres 

1 

Speech not clcai 

1 

Not playful nor happy 

1 

Wears glasses 


Contiol group—unfavorable traits, ngc^ d 7 


Quiet 

Afiked for teat items to be re¬ 
peated 

Slow in apenking 
Wears glasses to correct 
strabismus or other defect 
Not cxiprcBSivo 
Listless 

Doesn’t exurt self 
Shows fatigue 
Nnsal speech 

Could not comprehend ques¬ 
tions 

Annoyed at examiner 
Shy 

Reluctant to respond 

Talks little 

Pale 

Weak voiced 
Declined at first to come 
Interrupted frequently 
Did not await directions 
Hard to control 
Says “I don’t know” or 'T 
can’t” 

Restless 

Asks silly, trivial, questions 
unrelated to the test 
Speech indistinct 
Slow comprehension 
Slow in figuring out problems 
Immature writing 
Eyes weak, lids red 


2 

2 

1 

3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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TABLE + {coiilurucd) 


Oiftcd cliildren—favorable traits, ages 8 and 9 


MiUuic mentally, matine jiidg- 

Languages 

2 

ments and ideas 

5 Precise 

1 

Suiicrior reading ability 

5 Efhcicnt, wcll-orgnnizcd 

) 

Quick, rapid rcsp&nscs 

5 Carries oiit directions 

1 

Supcnoi speecli and vocabu- 

Rclatc-s incidents 

1 

Inry 

4 Responsive 

1 

■\Vell-mannered, pleasant dis- 

Superior thinking 

1 

position 

4 Alert 

1 

Superior in arithmetic and 

Exact 

1 

matlieiratical ability 

4 Good health 

1 

Sclf-coiitiol 

4 Wants to be a doctor 

I 

Quick comprehension, oi sii- 

History and geogi apliy knowledge 

1 

penor comprehension 

3 Dramatic expression 

1 

Reasons well 

2 Self-assured 

1 

Mature m manner 

2 Likes school 

1 

Physically mature 

2 Woika efficiently 

1 

Language mature 

2 Works conscientiously 

1 

Nice-looking, handsome 

2 Honest with self 

1 


Difficultica atimulntc more 


A'/// 

/ ' effort 

1 


Works Imrd piohlems cnaily 

1 


Plays piano 

1 


Contiol group—favorable tialt^, ages 8 ai\(l 9 


Good vocabulary 

2 Cooperates well 

1 

Direct replies 

2 Concentrates well 

1 

Pleasant 

1 Quick 

1 

Responded freely 

1 Good habits of work 

1 

Sense of humor 

1 Gave infornnation 

1 

Reading 

1 


Neat nnd painstaking 

1 


Nice looking 

1 



level we would expect to find, as we do, a noimal amount of icsistive 
tendency IBut the absence of this tendency is notcwoithy, for the 
most port, m the gifted gioup three and foui years old The slower 
children, more tiian the bright, seemed to rcqiiiie a "warming-up" 
period 

An outstanding trait of the young gifted child, judged from the 
results of tins study, is the capacity to pciseveie in the face of diffi¬ 
culty The gifted child sustains his attention to problems and main¬ 
tains interest in them even when he lecognizes tliat they contain 
difficulties insurmountable for linn He remains happy in this 
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TABLE + {contnincd) 

Contiol gioiip—unfavorable traits, ages 8 and 9 


Immatuic emotionally 
Exhibition of nervousness 
Self-conscious 
Repressed 
Suspicions 
Monotonous voice 
Special help in reading 
Immature 

Slow, confused thinking 
Slow icsponse in vocabulary 
Severe stutter 
Timid, hesitant, little self- 
assurnnee 

Difliculty in conversation 

Vocabulary limited 

Asked for test to bo repeated 

Slow in responding 

Poor in arithmetic 

Poor reasoning 

Restless 

Hands show tremor 
Pulls hail, bites nails 
Sucks hngers 
Strabismus 
Tnulty articulotioti 
Childishly immature 
Appiehensive uf lest 
Not expressive 
Not well-infoimed 
Not fluent language 
Woid usage limited 
Fatigues easily 


1 Awkward expiession, accent 
1 Little patience in problems 

1 Wcais glasses 
1 

1 

1 

2 
2 
2 
1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 


Situation, not sullen nor redalclti.mt He keeps himself busy by 
setting tasks foi liimself, seems to have an inexhaustible supply of 
mental energy to expend, maintains a pleasant attitude when diffi¬ 
culties arise, tends to laugh or joke oi say, ‘‘Well, that’s one on me,” 
or he IS fiank to say, “I guess I can’t get that one” The gifted 
child seldom ofteis alibis and docs not tend to project his failures 
beyond himself His mental eneigy is comparable with an electric 
filament that glows continuously witliout exhausting itself He 
hungers for problems, asks for more or invents new problems when 
the supply gives out 

The brighter childien included in this study seemed to enjoy a 
challenging task They delighted in attempting problems too diffi- 
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cult foi them to solve. On the contraiv, tlic slowci child seemed 
even to dislike doing "wliat he piovod well able to do, The biightei 
group tended to hold the problems in mind better than the control 
group The briglit children weic also more willing than the con¬ 
trol giou]) to (lefei then peisonal dcsiics until the test was com¬ 
pleted They could hold peisonal wishes in abeyance and do the 
disagreeable tasks and see the reasonableness of doing the disagice- 
able tasks fust It was casiei to enlist the interest, to call forth 
the best effort of the mote gifted children. Outstanding traits of 
the gifted child proved to be supeiior speed of work, quick responsive¬ 
ness, and quick comprehension The gifted children did not bo 
fieqiiently interiiipt tlicii work in the midst of an activity to 
suggest other activities by icquests to leave the room or terminate 
the test 

At the livc-yenr level, these gifted tiaits seemed to show up moic 
distinctly than at the otlici age levels lepiesented in the cases de¬ 
scribed here It may bo that fiom this point on the leveling 
eftects of schooling tends to prevent childvcn fiom exhibiting their 
nnoie typical pcrsonnlitv traits, even though they still rate high on 
mental tests 

Quite apart from the test scores thembclves, the gifted childien 
at age five tended to show n combination of the following traits in 
many individMal cases, high mental energy, low fatigue thicshold, 
aleiCnesa, speed of response, matuie speech and language. They 
exhibited in gencial playful, gay, humorous attitudes, well-sustained 
attention, ability to follow diicctions well, to become absorbed in a 
t.-isk, to maintain a businesslike attitude. They were, on the whole, 
good-looking children with good physique. They enjoyed many 
activities and could describe them accurately. Most of these young 
gifted children showed little fatigue even at the end of a com¬ 
paratively long test period It was often necessary to continue 
the test through the 10-ycai level witii these five-year-olds, yet 
attention and inteiest were maintained on a high level. 

There seems to be some evidence fiom repeated test data that 
the childien who rate 130 IQ at age 3, ‘1-, or 5, aic actually moic 
gifted than childien rating 130 IQ at age 8 oi 9 because the 
intelligence quotients of gifted children tend to rise with age. 
Consequently it may be that the younger group icpicscntcd in tins 
study aie actually moie highly selected than the older gioup, a fact 
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that may account foi the somewhat gi eater difference found in 
comparing the gifted group with the control group at tlie two levels 
Many of these older gifted childicn had attended foimal public 
schools, and this fact, too, must he considered m evaluating their 
reports. 

3. Selected Repot ts of Gifted Child) en The following veibatiin 
cxceipts from the test reports for eight children will illustiate the 
types of lecoids kept and rllustiate typical children in the gifted 
gioup 

Chii d No 1 

CA, 3-8, MA, 5-6, IQ, ISO 

5 IS a leinaitable child in all respecls She is larse foi hei 
age, most mature m thought and action Everything she at¬ 
tempted was done with the greatest ease IIci enunciation 
was very clcai, her coopeiation excellent, hei motor control 
unusual for a child of this age She inniiitamecl superior atten¬ 
tion to the end of the test, compiehending each problem clearly 
and replying promptly When she was confronted with n 
Question which she could not answer, she promptly said that sire 
did not know Even in the more difficult tests of the eight- 
year level she was very patient, and never discouiagccl All of 
the time she was enthusiastic about the things she was doing 
S has no biothers or sisteis, but she is very well developed 
socially She has attended another kindergarten wheie she 
snys the thing she liked to tin best was playing with clnv 


Child No 4 

CA, 4-4; MA. 6-6, 70. 150 

s was most unusual m his ability to express iclc.is iliiently 
and completely Yet during the entire test he maintametl excel¬ 
lent self-control considering his age Some of his remarks wuiu 
astonishing in a child so young He was well oriented with 
lespect to his age and other facts of geneial information, and 
exceptional in his ability to comprehend test questions beyond 
his age level As the test progressed he continued talking in 
his fluent, lucid, and direct way, giving me a large stock of 
info.mation about himself He proved to be as aleit a child 
as I have seen in some time Once he commented, "I come to 
school very joyously," but hastened to add that this comment 
was written by his teacher on a note to his mothei He ap¬ 
parently understood the import nf tins comment and prides 
himsftlf on Ills satisfactory behnvioi He joked with me about 
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several of the tests, using as he talked a voice with a Lhiirnung 
inflect ion 

S was a most obseivant child lie commented that the tests 
lie was having wcie not games, hut on the contrary “Important 
things,” He was alert in playmg a game with the crayons, 
wliile he liid Ins eyes, nnd then tvns asked to guess svliich one 
was missing He told a number of long stones, apparently 
true ones, relating to hia summer camp experiences. When 
I stopped the test at tiic nine-ycai level, S had not yet g-iven 
any ^igns of restlessness, hut had worked steadily for well over 
half an hour, without protest, and with icmarkable concen¬ 
tration 

'Phe child has alieady shorvn some interest in wilting his 
name He was able to \>rite two lettcis of liis name, .iiul 
indicated the rest ns t\so scpaiate svords, with sciibbles to 
rcpicscnt botli his fiist and Inst name 

Child No 7 

C'l, 4-0, M/l, 5-8, IQ, 142 

A more .utraciivc child thnn S would be difliciilt to find, foi 
she IS ns checiful, happy nnd gay ns she is intelligent, and in 
addition has good feattnes nnd physique IIci spcecli is quite 
clear for this ago nnd hei ability to express lieisolf con¬ 
siderably nbove the nvernge Her answers wcie given so 
glibly thnt my hist iinpioseinn was that she must have been 
coached, but this proved not to be tiue 'S^'licn she was asked 
wheie she had lo.iined nil of these things she said, “No one 
told me 1 knew since I was a baby” At the mention of baby 
she Jcsciibcd vividly a baby m her neighborhood S has an 
unusual amount of infoimation for a child of tins age, and iiuist 
of it aceme to have been acquired as a icsult of the child’s 
own interest and ciuiositv She was able to follow all 
instructions in connection with the test vciy well Townd 
the end of the test she became restless as any child of this 
age would, blit hei attention thioughoiil was well-siistn ined 

Child No 33 

CA, S-7, MA, S-0, /(?, -143 

S came foi the test with an cagei, aleit, expectant <iii 
From the outset he proved to be rccriaikablc in the insight he 
showed into the difFeient test situations, m liia ability to com¬ 
prehend difficult problems, and in the imagination he iiseil in 
working with the materials He maintained his initial oagei 
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iiU’rtiicss llironghout the entire test period, seeming in this 
respect more like a seven- or eight-year-old than a child not 
yet SIX Hia thinking was invariably clear, and Ins attack on 
any pioblem quick as well as direct To test S' adequately 
It was necessary to continue through the 10-year level of the 
test Even though all of these items were failed from the 
standpoint of 10-year stnndniila, many of Ills paitial successes 
rated at a high level, anti the quality of lus responses was 
invariably supeiioi He comprehended the problem of arrang¬ 
ing blocks of cliflcrcnt weight without the slightest ciifficult^ and 
then commented that the blocks must have something inside 
of them When I inquiied “Wh.it?’' he said, "EeadBut 
added, pointing to the thiee-gram weight, “That hasn’t any¬ 
thing in It,” an observation that was quite true S was IniemesB- 
like in his approach to cnch problem, and although he was 
never veiliose, his veibnl lespoiisca were neatly phrnaed, char- 
ncteiized by simplicity lie showed aupciioi motoi contiol in 
his attempt to copy a diamond On the Animal Puzzle he made 
a peifect score ui less than foiii irunutoB, n remnrkahle .rIivovc- 
ment for a child of this age. In other picture tests he showed 
superior vocabulary and diction, “They’ie Pilgiims, Its a 

cut_a Cheshire cat” S caught siglit of some numbers and 

proceeded, to rend them veiv V^'hen T inquiied where 

he had leainetl cliem, lie said his mothci had taught him to 
write He himself was able to write the numbeis fiom one 
to ten, but in making the number ten he commeiUttl, ‘'Pll just 
make the 'O’ pait. because voii see up heie I’ve iilieadv wiittcn 
the one” 


CiiiiD No 27 

CA, 5-9, MA, 8-4, JQ, 145 

S IS an unusual clnUI in eveiy respect He seems to'recog¬ 
nize this himself for he made fiequeiit rem.trks about his ineiUal 
ability, readiness m learning, and successful accomplishments 
He seems to take his aptitudes for granted and seems to think 
It entiiely nauual foi him to be “so smart’* IT.s outstanding 
traits aie mature comprehension, speed of lenctioii, sense of 
luiinoi, eagerness foi mental oi intellectual tasks lie cx 
presses his thoughts in most oiigmal aiul sometimes astomsh- 
ing ways Foi example, he voliinieeied to tell .iboiit the 
impitssion that music makes on him, “ like hoiees 
up the mountainside When thej Ko fastei the music is loudei 
He says that he sees nil of this inside of him He rcinaikcd 
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tlifit sometimes he feels lanesomc and that when lie does he 
draws pictures or plays with his toys All of his responses 
were given systematically and the boy took sliort-cuta in solving 
problems whenever he saw the opportunity He (|Uickly iden¬ 
tified the coins and dieii uildcd up their total value Ills 
pictiiie interpretation just missed a rating on the 12-yenr level 
He IS keenly analytical. A little neivousness was evident in 
the child's eagerness to accomplish the different tasks, but this 
18 not to be interpreted na instability The child was frankly 
bored by the easier tests but he restrained his impatience 
admirably His attention was remarkably wcll'siistninccl 

Child No. 37 

C/l, 6-+, M/lj 9-9, IQ, 154 

S la an umiaunl boy m all respects Since he is Inige for 
hia age, he is rcndily mistaken for a child several years older 
Kls musciiUr coordinations sho^v almost none of the immaturity 
which chornctorizea the nveingo child of six On the sniface 
he appears to have a somewhat Inzy anti indiflcient, careless 
nttitiidoi but be is nctiinlly the opposite when it comes to 
mental functioning At times be became quite excited and 
entbuaiastic, gcaticuliiting, waving both hands, and showing 
much dramatic feeling At othci times he appealed bored with 
the examination but nble to tolerate it 

Hib responses throughout were of superior ([uallty and even 
his errors may be characterized as sensible, never wild or far 
from correct He gave very direct icplies, frc(|Ucntly m a droll 
and dryly humorous fas-hion which kept the examiner 
laughing. The third picture of the picture intei prctation 
senes he explained as, “One old Jew with the paper All 
the other Jews around arc too stingy to buy then own and are 
trying' to look on,” s clever and yet sensible interpretation 
His use of English is not as advanced as his mental ability in 
general This Is no doubt due to the fact that he speaks Hebrew 
much of the time and has used it more than English He gave 
supeib definitions of a senes of words, equal in quality in nnany 
cases to those of adults. 

This child was, at the time the test was given, easily Che 
outstantling child in the school. He was observed by the ex¬ 
aminer five years after the test during a noon period at the 
school He had in hand a book of Hebrew legends that he was 
studying for the Hebrew high scKool clnssea he was nttending 
dally after school At that tune he was in the eighth grade 
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nncl eleven anti a half years of age lie was questioned jn 
regard to his leading and repoiced that in most of his reading 
he utilized his father’s book^ at home. The boy hnd appaiently 
isolated himself during the noon recieation period in order to 
read He was looking forwaid expectantly to enteiing the 
ninth giade in a Brooklyn high school the next fall 

Child No 41 

CA, 7-3 , MA, 10-S , IQ. 144 

Supeiior mental maturity and icasoning ability characterized 
ff's lesponsca from the beginning to the end of the teat period. 
Yet the child is extiemcly modest about her accomplishments 
Although I asked sevoinl questions about hei success in school 
and her achievement compaied with other children, she refused 
to drum niiy aviperiorily foi herself S was quick in respoiuU 
mg and concise m phraseology. Her vocabulary latea at the 
lO-year level She formtilatea her answers well and shows 
in her infoimal commeiits n wealth of infoimition <S wna 
rather mattei-of-fuct in her attitude, thoroughly buBinese-liUCj 
yet appreciative of humorous turns in the teat situation How¬ 
ever, any emotional leaponscs in her case were expressed with 
great subtlety S shows extreme awareness of conditions and 
situations in her enviionmeiit She should certainly be char- 
aotenaed ns a '‘knowing” child. It must be veiy difficult to 
fool or “catch" her m any situations where thinking and rea¬ 
soning are- involved 

J gave consideiable information about her home, her parents, 
her sister, and hei school experiences She iccalls that she 
was in fiist grade only thice weeks, and then was put in sec¬ 
ond, now she 13 in third grade. Her mother teaches a SA class 
in public school, “They have such easy work, I could do them 
all myself” S' modestly admitted that she gets along well in 
third grade “Aiithmctic?” “It’s all right.” She enjoys 
leading, and her favorite outdooi spoit is horseback riding 
It seems that she rides in the park every Saturday. She also 
takes tap dancing and studies piano S speaks^ With a slight 
speech accent, suggesting a knowledge of foreign languages, 
and she relates that she can speak Jewish, Ilebiew, and a 
few woids of French. S seems to know all about her grand¬ 
parents’ business activities She also mentioned that there 
are three doctors in the family. When she is grown she 
expects to be an artist, for drawing is one of her favorite 
activities She seemed pleased with a design that she had 
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worked owt jcsteidfiy at -school S la .1 child of medium 
size, with a rather broad face and expressive eyes, 

Child No- -13 

Cyl. a-0, Myl, il-11, IQ 149 

S appeared to be somewhat perturbed when the examination 
was begun He was wary of tlic examiner and asked a great 
many qiiesitions about the wUya and wherefores of the ex¬ 
amination, Eventually, however, he overcame his uneasiness 
and became greatly iiilcicslcd in the cxiiinination witli much 
success He reports that he likes this school better tlian the 
one he attended last year He says he 13 “crazy about rend¬ 
ing^’ Last nigbt be took n book home and read it from three 
o’clock till almost five He says his parents are very glad 
to see him so interested in reading 

TI 1 C boy Is precise, wdl-mannercd, line a nintiirc attitude, 19 
elBclcnr, well'Orgnnizcd from the scnndpolnt of ability to deal 
with thought prohloms Ho cariies out directions carefully 
and In this respect should be the tcnclicr's deliglit Some of 
the tests suggested Incidents to him vi*hich he i dated in good 
faslilon S showed special ability in dealing with pioblems 
invulviug nuiiiber concupcs At hiiiuli, S shows marked dislike 
of some of the food He la most exceptionnl in refusing to cat 
his dcsscitC He is decidedly immature emotionally, n condi¬ 
tion which can only be overcome thiough secuiing the pnrents’ 
wholehearted cooperation, 

Child No, 50 

Cy], 9-8, 13-1, IQ, 135 

Although S spenks with a slight accent, lus comprehension 
of the test q^ucstions was so entirely ndeqiiatc that I should 
judge little allowance need be mode in the piesant test icport 
for the factor of foreign language background. Some of his 
responses were expressed a little awkwardly, but indicate 
on the whole superior mental ability anti mature ideas and 
judgment S exeicises excellent self-control lie knows how 
to ivork efficiently, ho undertakes a task piomptly and he 
works conscientiously until he is satisfied with the result He 
18 honest with himself, admitting promptly that he cannot solve 
a problem that is cleaily beyond his comprebenaion level, instead 
of bluffing or giving a partially correct response. Difficulties 
cause him no emotional upsets, but only stimulate him to make 
more effort of nii intelligciit sort In his case the good traits 
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are highly coiicintccl. His nbility to work a dillicult problem 
with apparently little mental effort was shown in his success 
with the code test of year sixteen I showed him the code 
diagram for this test, but gained the impiession from the 
casual way in which he looked at it that the problem was con¬ 
siderably beyond hi8 ability level. S, however, succeeded m 
using the code correctly and earned ciedit for the test Through¬ 
out the test his responses to problems Involving mathematical 
reasoning were, if anything, superior to other abilities. S 
named reading as his favorite activity He enjoys most read¬ 
ing history, particularly that of Medieval times, or, as he 
says, if he is unable to obtain a good book from the library 
he may read a book of faiiy tales For a while he snys he 
read all the time, a book a day, and he still continues to rend 
a great many hooks within, sovoral months Piano playing i8 
another activity he enjoys, nnd arithmetic he names as hia 
favorite school subject He gave a brief account of hi8 earlier 
school experiences At the age of four he attended a public 
school kindergniten, but he rcmaiked that that “didn’t count” 
At five he entered first grade, and since that time has been 
"skipped" twice 


C Summary and Conclusions 

1. Test and observation records for 50 Jewish children ranging 
m age from 3 to 9, and lating over 130 IQ on the Stanford-Bmet 
Test, were matched for age and sex with 50 control cases of tlie same 
lace and from the same school population i.xngmg in IQ fiom 90-110 

2 An analysis of the records indicates for the group as a whole 
neatly five times as many favorable notations of intellectual, per¬ 
sonality and character traits for the gifted as for the controk. Con¬ 
versely, comparatively unfavorable traits were noted nearly live 
times as frequently for the contiols as foi the gifted subjects. 

3. The gifted group wcie superior to the control group in energy, 
physique, language, information, judgment and reasoning, sense of 
humor, willingness to face difficulties. They fatigued less quickly 
than the control group, had more experiences to relate, showed more 
skill and proficiency m the arts, were more active and vivacious, moie 
independent and self-absured 

Moie of the gifted than the control group knew and used a 
foreign language in addition to English 
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+ All these distinguishing traits weie most obvious at the five- 
year level. 

5, These results have piactical diagnostic significance for child 
guidance specialists, tcachcis and parents A tentative hypothesis may 
be suggested: Tlic gifted child can be identified on the basis of 
certain bchavioi signs and tiends, .as well as through outcomes from 
standardized tests 
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THE RELIABILITY OF SUMMARIES OF RATING 
SCALE EVALUATIONS OF STUDENT 
PERSONALITY TRAITS* 

Deficirlment of Speech, H^ashm/fton Square College 


Walter H Wilk.e 


A problem common to every institution of highei learning is tho 
evaluation of the qualifications of its students and graduates for 
the business and piofcssionai positions for which they are preparing. 
Much of the infonnation needed fur such evaluation is of course 
available Estimates of the individunrs geneial intrAlcctual ability, 
of his dcgiee of pioficicncy m the field of his specialization and a 
summary of his training or experience are invariably wanted and for 
the most part readily obtainable But Irow about that highly im- 
poitant aspect of cite individual’s qualifications, die social behavior 
described In such terms ns personal attiaccrvencss, dependability, 
enthusiasm^ Most of the report forms devised by bureaus of 
recommendation, admissions offices and personnel departments devote 
a considerable amount of space to inquiries concerning such matters 
of personality and character. To be suic, the long lists of “traits" 
blandly disregard the available evidence that there is no psycho¬ 
logical uniqueness to these arbitrary entities, and tho terminology is 
as varied as the number of repoit foims IMoreovci, many of the items 
listed concern such activities as cannot be observed in tlie college 
situation. 

Despite these limitations, common sense expeiience continues to 
place much stress on whatevei judgment can be obtained concerning 
how well the individual will fit into the social environment of his 
new position It seems leasonable to suppose that an .attempt at 
piejiction should be made, that those who aie particularly well 
liked will in most cases continue to exhibit such facility of social 
adjustment, and that those who have been noticeably undependable, 
lacking in vigor, or prone to make themselves unpopular by lack, of 
tact, unpleasant disposition, or ovei-bearmg attitude, are tho poorest 
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prospects if their new bitufition requires much contact with people. 

A common pioccduic for seciiiiiifi the needed mfoiination is to 
assemble letters, sometimes confidential and sometimes made open 
to inspection to the peisoii concerned, which may be studied by a 
prospective employ'd Such problems as the unifoimly ovei-compH- 
mentary evaluation which results from Ecncial comments, the lack 
of comparability of points iiicntioncd by the various peisons making 
the reports, and the lack of any norm with which to compare the 
status of tlie individual under considriation am neatly dodged by 
passing on the collection ot lettcis to the piospcctive eraployei, who 
is in a still less favoiable position to make the coiicct intcrpictations, 
This report concern'? a five-veai study (1933-38) of the evalua¬ 
tion of peisonal chaiactciistics of htudents by members of a univcisrty 
faculty It was Jiopecl that by piogicssivcly impioved proceduics, 
some of the difficulties mentioned above might be to some extent 
minimized Recent analyses of lesults appeal to bo highly piomising 
The study began with an attempt to sccuic meaningful data 
cunccriiiiig nearly ii thousand undcrgiailuatcs preparing to become 
teachers in sccondnty schools It was clear from the start that the 
class size nr the natuio of the prncediiiea in ccitain classes make it 
peculiarly difficult for the instiuctor to become reasonably well ac¬ 
quainted with his students, .so no requests for information were 
addressed to faculty members iii such cases The opinion was held 
by several faculty members that experience in this pailiculfir institu¬ 
tion had cleiiily established a preference for reports tn the form 
of free compositions on blank sheets of paper, rather than on 
any type of questionnaire or rating scale. Unusual as this seemed, 
in view of the gieater amount of work involved in attempting to 
write paragraphs of comments particularly as regards the large 
number of average students about whom nothing distinctive could 
be said, this question of preference was nevertheless investigated in 
the following miinncr The first icpoit foims sent out were, when 
unfolded, blank sheets of paper except for the student's name and 
course, already typed in at the top of the page, and a hue at the 
bottom foi the instructor’s signatuie. On the back of lliis blank 
was a very simple form of rating scale covering those items usually 
mentioned in letter? of recommendation A tabulation of the re¬ 
turned reports sliowed that over 95 per cent had been turned over 
and filled out on the rating scale side This preference for the 
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rating scale led to the gradual modification of the form towaid a 
scale with as many cliaiactcristics known fiom experimental studies 
to enhance reliability as seemed practical in the light of its legular 
use on such a laigc scale by such a laige group of faculty members 
For example, the number of scale steps was incieascd from three 
to five to seven, the items were headed witli a brief question instead 
of with a one word label naming a “trait,” the questions wcie 
piecedcci by a sentence of instructions giving m effect a definition 
of the Item, etc It was not considered possible to go fai m the 
direction of splitting up general categoiics to emphasize highly 
specific Items of behavioi foi two reasons A scale which lists 
many such specific reactions becomes piolubitively long and invites 
resentvnent and c.iieless rcpoiting Moieovci, in such a piactical 
situation closely similar aspects of behavioi me not observed by 
all rateis as would be the case in an cxpenmcntal set-up, sn a moic 
geneiiil impression, of mheieiitly less leliability but more closely 
paiallol to observations which could be made latei when the indi¬ 
vidual is employed, would be the only kind of infoiination which 
could reasonably he expected from faculty icports Ihe scale in 
use at tlie piesent time is icpioduccd in Figure 1 

An important additional modification in pioccdure was inlioduccd 
after the faculty had become familial with the puiposc of tire repoits 
and the fo.m of the rating scale As early each teim as accessibility 
of the lecoids permits, a lettei to caclr instiiictor indicates that a 
raport .s to be lequested at the end of the term conce.mng the 
students whose names are appended. Ihe incteased .kel.hnod of 
adequate ohseivat.on after this rnfoimation .s supp red has increased 
the number of returned forms to nearly one hundred pci 
Tins regular request for ratrngs on a student 
years of his college career results in a collectiu.r of 10 to IS or rnon 
reports, filed rn chronological order The most ^ 

about the reports, as m.ght be expected, rs 

agreement Moicover, useful comments are often added in the 
space provided lor the purpose Now the real purpose lor wl.icl 
an tius information rs to be used Is a final rating, on the basis of 
all the ratings and comments available, to enable a piospectiv 
employer to determine how favorably to regard an appl.cant on th 
bTs^ of hrs per sonal traits The question arises whether the centra 
Ldency of the repoits can be reliably determined by summarming 
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OFFICE OF ADVISER TO PRE-TrACtiriO STUDENTS 
Root) 506 I.UI I UUILDINC 


Tht infoi "i »• Ion on Oilg Man'' \iHl bo truatcd conf Idantlally 

It lo i-iporlmit foi iidvioorj 6uiviri.s, to pie-tcnchtne atudtnts, nnd in cupplyinp 
inToinatlon to schools regardine (luaiJl'lcatlons oT our rraduates, tbut thu report 
be fts necurotc os poseiblc Please place n ohecK "lapp (v/*) obovo the plirage which 
beat dotcrlbcB your judgfiitiit cjncernlry; the five itens buloi" 

L5TIR'TE OF PROSPECTIVE TFACrgRS 


1 Consider hov; this atitdant has Inpres^cd jnu with m-peut Lo 

rorinefLcnt, appciTWce, polso, tnct, gtnarel dlini-olHon How does 

tills student cofspore with oth»rs as to personal atu fiotl/eness'? Eusia Pop 

. ftded'uat# 

~ ifn7d7c?a?rr prtftiwly F^Yoratlc tfuainuy , ,, inadeau^ca 

Untu,»ar4eie Inprsislcn Mow Av«r*€« Aif^^aje Abovo irpraJUpr FaTpribio 


i Coneidcr to uhat e>*tunt thla studant has bean conanlciil Ions, proiipf, 
honeab' How docs this utudcnl cooparc with others ec Ln rollcbllity? 


;«r/ fnia^eratia RraMtiy ” moui 
urCHvarscia inbrtaslon tiiw Avorasi A«4r.>g 


■ Favoraeli] vusu->kiy 
Fiiveraslt 


tilaauna 

[««gaamtfl 


& CoiiBld<>r thlD st'ideat's ntCltude lawnrdo others l< il liVsly lo be 
a hrutdleap due to conceit end over-aeBi'eeBivonedJi or to undue 
llnlijlt/ «nd laoU of sonfidonee? How lios thle btudent Inpretoeu you 
In recard to his self-confidence? If your opinion lo iinfe."nrablp, 
ehocl one of Lhbee termui 

ecareablvc 
_timid 

___ _ _aaoju*to 

Virp Untavbraeio Ibaut ftobisv; ravorasie OhuausUy'" 

Uitn/eraUs irer aslen eule" Xuf/4t tiertt* ftivi nvpeaaisn P-ivsrabl* 


4. Cnnsldo" the exLeril to ihlch this etudfrit lus inprecsFci you &r 
enlhuoiasllc, forrefiil^ dvnsmio llov tlusn thle ibudonl compare 
With othero v'll*i leopecl to olertnesb’’ 

(iiicau^ta 

~ ^ery l(nf4v>»r»6l-= ProbHtily ’ Je'euv”' PrebaMy Fftvorabio Unuauiiiy _inaantgiib 

vnlsMbraCilo Iniirestlon BoIoh Apjriee A'Tenss Uev-' Averag] [rprosaion ruvorablA 


6 Comidei thl3 student ns a pro«)peottve tesoh"! On tht* bn'is of 
your ob«.srvBl-tpri, lo ,jh6t ejctpnt i/ould this atudeni^c u&feonBlity 
(not S'-holorahip) oualliy hin (li«r) for the teaching proleaalon'’ 

Very Unfpi/orsbla Protirtly AMuc TrebAtly Favorable ~ Unuauslbr __lp5Ccqun.e 

imCBroriliie irprusioD Nlon ityertst Avirasi At»vq AV4r«se ■aFr«l»tnn FavoMtis 


COlflFHTS 


Date. 


MlcnatuTL 


FIGURE 1 

Ry\riNci Scale ros Faculty Use 
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such a group of rating scales, or whcthci the final rating depends 
largely on the peison who does the summaiizing 

This matter was investigated as follows The leports on file for 
548 students were lead and sunimaiizcd independently by two 
persons, both famili.u with the rating scale and tlie puipose of the 
reports Each student rvas assigned a final rating on a nine-point 
scale by both readers A scatter diagiam of these summaiies is 
given in Figure 2 The extent of agreement in terms of tlie coefli- 
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FIGURE 2 


A Comparison oi Indcpendeni Summaries nv Two Rladbrs or Pcrsonaiity 
Ratings of a Group of Pre-Professional Students 


cient of contingency is .87 (with a maximum 943 foi a ninc-foid 
table) Careful inspection of the distiibution of the summaries and 
an interpretation of then significance in terms of the leliability of 
judgments concerning the peisons latcd indicates the following facto 
The large majoiitv of cases woie placed on exactly the same step bv 
both raters Only two per cent weie as much as two steps apart, 
which IS a difteience of one quintile, and in no case was theie 
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gieater disagreement tJiaii this. It would seem reasonable to con¬ 
clude that this indicates satisfactory reliability of interpretation of 
these ratings. 

In view of the liigh degree of objectivity which evidently attaches 
to summaries of these lepoits, it was considciccl worth while to 
study the validity of the reports in terms of their internal consistency. 
Presumably a student leceiving a favoiablc lating fiom one gioup 
of uistiuctois would be unlikely to leccive a closely similar rating 
from another giniip unless a common causal factor lay behind the 
repoits Inadequate acquaintance, personal prejudice, and other 
factors tending to unreliability of reports would obviously tend to 
produce dispaiities between lepoits obtained fiom one gioup of 
latciii ns compared with anothci On the other hand, the extent 
to which charactfiuRtics of behavioi are accuiatcly reported would 
be reflected in the degree of agreement between diffeicnt sets of 
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icports concerning the same individual. The consistency of the 
reports was studied in the following manner 

One hundred cases were selected fni each of which at least 
10 ratings were on file The report forms in these 100 dockets 
were separated into two equal groups, choosing alternate reports 
for each group This sorting was done by a person who did not 
participate in the latci phase of the study Each of the two sets of 
reports for the 100 students coveied about the same length of time 
and a similar distribution of instiuctors. One set of leports was 
read and summai ized on a ninc-point scale by one rater, while a 
second made a similai summary of the other set of icpoits. Ag.un 
the degicc of agreement between these two independent evaluations 
IS indicated by a scatter diagram (see Figure 3) The degree of 
relationship as measured by the coefficient of contingency is 68. 

If It be considered that the degree of agieement is lowered because 
only half of the available rcpoits were u&cd in. each of the two 
summaries, and that a summary based on the entire set of lating 
scales might be more closely related appio^imatcly to the extent 
predicted by the Spearman-Brown formula, the anticipated degree 
of relationship would be indicated by a coefficient of 81 Intei- 
preted in tcims of significance for individual Icttci of recommen¬ 
dation, the following facts aie of importance. About 50 per cent 
of the summaries were given the same rating Over 90 per cent of 
them difteied by only onc-nmth of the scale, which in terms of the 
kind of report which would be made for recommendation purposes 
means close similarity In no single case did one set of reports 
lead to a favorable, and the other set to an unfavorable rating i he 
few cases of disagreement by two-ninths of the scale and the one 
case by three-ninths were found, upon le-reading of the reports, to 
be clearly due to the chance sorting into one group of a markedly 
more favorable, or less favorable, set of leports This rnc.ins that 
if the entile ten or a dozen reports had been used as the basis for a 
report (as they ordmarilv are) tlicsc few discrepancies would have 

disappeared. 

Summary 

A procedure has been developed for securing faculty reports eon- 
cernmg the piobtthle htness for the te.rehing profession 
giaduatc students in a pre-teeclung curriculum, insofar as traits o 
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personality and cliaracter are concerned Analysis of the objectivity 
of summaiics of these lepoits indicates that they arc affected to a 
negligible extent by variations in the judgment of the individual 
wJio mtcrpicts the rcpoits, A study of tlie validity of tlic ratings 
in teims of tlic lel.itionship between chance halves of the reports 
indicates that sucli a high degree of agicement is attained that the 
sutninaii^cd latmgs may be considcicd an acceptable basis for indi¬ 
vidual lecommendation with legaid to favorable acceptance by others 
of the student’s charactciistics of social behavioi 

IVashiufflon Squat e College 
New Yotk Ufiiversity 
New York Cily 
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THE INFLUENCE OF GENERAL SOCIAL STATUS ON 
THE EMOTIONAL STABILITY OF CHILDREN* 

The Adolescent Court of Biooklyn 


N Norton Springer 


Introduction 


The lole played by the gcncial social environment in the adjust¬ 
ment of the individual is still little understood Brown (2, p. 
575), in the standardization of his Pasonaltty Invenioiy foi ChiU 
di eti, states, 

Neuroticiam docs not predominate m any pniticnlai social 
01 cultural group Situations engendering iicivoiisness in 
cliildroii may be encountered iii any stratum of society 


He comes to this conclusion on the basis of a correlation of 

_.118±.003 between ncuiotvc scores and socio-ccononnic status, ns 

measuicd by the Sims Soeio-Economu Scoie Card, In n more recent 
study, Brown (4) repoits that differences in emotional stability 
between racial-iural-uiban gioups me not a function of cithci locale 
or race He finds that adjustment is closely related to socio-economic 
level. The higher the social level o£ the child, the greatei is ths 
probability of emotional stability Spnnger (6) repoits that be 
havior adjustment, as measured by teachers’ ratings on the Haggcity- 
Olson-Wicktnan Behavior RcUint) Schedules, is closely lolated to 
the gencial social status of the mdivichul Childien who come from 
middle class families make bettci and moie sat.sfactoiv behavior 
adjustments, while those who come from a pool general social level 
show more maladjustment and undesir.nble personal chaiacienstics 
Since Brown’s recent lesults aic not in accoic wuhjiis earlier 
findings, an attempt is made m this a. tide to study the maucncc of 
cnviionmcntal difteienccs on the emotional stability of childien. 


Problem 

The purpose of this study is to determine whether there aie any 
"Received in the Editors! Office on February 21, 1938. 
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differences m the emotional stability of groups of cliildien horn 
dificient Social levels 

The Tests 

The Brown Peisonaltty Inventoiy for Children was used to 
measure emotional stability. This test was .adminibtcied in the 
Spring of 1935 to a large number of school childicn^ as part of 
a study of personality. The Goodcnough Diawing of a Man Intel- 
Utfcnce 7est (5) was also given, m order to equate the groups and 
to study the influence of intelligence on neurotic scores As an 
objective check on the environmental factois, the occupational status 
of the childieii’s fathers was rated on the Barr Scale {1). 

Thu Subjects 

This study was limited to native born, white, New Yoik City 
iUiblic school children, langing in age from nine to fifteen years, who 
were in Grades 4 to 9, inclusive. The experimental population 
consisted of 327 boys and girls, who lived in a poor neighborhood. 
This neighborhood is best characterized by its squalid slum tene¬ 
ments, heavy congestion of population, and its low gcncial social 
status Adjoining this section are many factories and various com¬ 
mercial enterprises 'The population consists largely of a heterogene¬ 
ous group of foicign boin adults and fiist gcnciation Americans 
Most of the adults of this neighborhood, who arc working, arc 
employed at unskilled or scmi-s.killed occupations. The school 
teachers and administrative oflicials, who paiticipntcd in this study, 
were unanimous in the opinion that the experimental childien 
came from poor homes, that were on the average, of a low general 
social status. 

The Control groups consisted of 473 boys and girls, who came 
from middle class families These children lived in a good resi¬ 
dential neighborhood While this neighborhood is heavily popu¬ 
lated, it is characterized by clean, modern apartment houses, and 
adequate park and recreational facilities With the exception of the 
neighborhood shopping centers, there is very little commcicial ac¬ 
tivity in this section of New York Adjoining this neighboihood 
are other middle class losidential sections. The population consists 
largely of a heterogeneous group of foreign born adults and fiist 
generation Americans. Most of the adults of this neighborhood aic 
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emploved m skilled tiadcs, white collar jobs, own their own small 
businesses, or arc of the professional group The school teachers 
and officials, who wcie m intimate contact with the children of the 
control groups, weie unanimous, in the opinion that the children 
came from a good social status, which could be best desciibed as 
middle class 

Information with regard to chionological age, intelligence score, 
and flail Scale latings of the experimental and control groups is 
given in Table 1 The mean age of the total experimental group 

TA^BLE 1 

PrnsoNAL Data or the Exi’erimentae and Confroi Sudjects 


Experimental Contiol 

Group Mean SD N Mean SD N 
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The Results 

I’he results of the comparison of the cxpciimental and control 
groups on the Biown Pcisouality Inventoi}' are given in Table 2, 

TABLE 2 

Results of nir ErppRiMCNTAL ano Control Groups on rue Broun Pfr- 
soNALirv Inventory 

Cnli- 

Experimcntal Control cal 


Group 

Mean 

SD 


Mean 

SD 

N 



ratio 

Buys 

21 03 

176+ 

190 

14 52 

11 10 

237 

6 51 

1 28 

3,09 

Girls 

24 22 

19 71 

137 

14 08 

9 9+ 

236 

9 5+ 

1 68 

5 63 

Total 

22 40 

18 r.s 

327 

14 00 

10 S+ 

473 

7 80 

1 30 

6 00 


m tetms of the mean, standaitl deviation of the mean, mean differ¬ 
ence, standard ertoi of the difference, and the critical zatio of the 
mefin diffeience to its standard ciror. Separate compaiisons are 
made foi buys> giils, sind the total boys and gills in each group 

The gum of the atypical responses constitute the Brown neurotic 
score. The children of the expeiiineiital groups have mean neuiotic 
scores ranging fiom 21.03 to 24 22, while the means of the control 
groups vary from 1452 to 14 00. The standaid deviations of the 
means aie large and indicate that tlicic is a wide range of neurotic 
scores and also ovcilapping of the scores of the cxpeiimental and 
control groups. The middle 67 pei cent of the total experimental 
group receives scores benveen 4 and 41, while the middle 67 per cent 
of the total control gioups scoiiis between 4 and 25 

The mean difference between the boys of the experimental and 
control groups is. 6 51, for the giils, 9 54, and foi the total 7 S. 
These mean differences are fiom 5 09 to 6,00 times then standard 
errors, respectively, and are of a high degree of statistical reliability. 
The conclusions to be drnvvn fiom thes-e comparisons are that the 
experimental groups receive neuiotic scores that arc significantly 
higher and indicative of more emotional instability than the control 
groups. 

When the results of this study are compared with Brown’s norms 
(3, p. 2), the mean of the hovs of the expeiimental group falls 
within the 7th decile, the experimental giils m the 8th decile, 
and the total experimental group in the 7th decile The means 
of all the control groups arc m the 5th decile According to 
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Brown’s classification, the children of the experimental groups make 
fi "poor adjustment” while the controls fall within the "average 
adjustment” category 

Influence of Sex on Neurotic Scores 

Brown (2, p 575) rcpoits that his inventory appears to be equally 
applicable to botli sexes An examination of the results of the pres¬ 
ent study (Table 2) shows that the boys of both the experimental 
and control groups receive mean scores that are slightly lowei than 
those received by the girls These mean differences, however, arc 
statistically unieliable and insignificant, as are indicated by critical 
ratios of 1 5 and 1 86, found between tlie boys and girls of tlie 
experimental and contiol groups, respectively 

Correlations between Neurotic Scores and Othfr Factors 

The relationships between the Blown neurotic scores ami chrono' 
logical €ige, intelligence, and Barr rating were dctcimined by the 
correlation technique foi the total experimental and control groups 
The results are tabulated in Table 3 The curielations are low 

TABLE 3 


Brown NiURonc Scores of the Total Experimental and Control Groups 
CORREIAX m V\ITH CHRONOLOGICAL AOE, InTFI IIGLNCB, AND HARR IlAriNO 


McnsiircB correlated 

Experimental 

Control 
r PJir 

Brown neurotic score with 



Chronological age 

132±: 036 

064± 030 

Intelligence score 

027d: 034- 

lOTdr 033 

Barr rating score 

— 007i: 0+3 

070:t 033 


and indicate that the Brown neurotic score is not iiinuciiccd by age, 
intelligence, oi parents’ occupational status These findings me 
very similar to those leported by Binwn 

Reliability of the Brown Inventory 

Brown (2, p 573) repoits uncoiiccted reliability coefficients rang¬ 
ing from 755 to 866 for the halves of the inventory. When the 
Spearman-Brown piophecy foimula is applied, the corrected corre¬ 
lations range from 860=b 010 to 928± 006 Reliability coefficients 
for the cliildien of tins study weie calculated. Uncorrccted ?‘s 
ranging from 933 to 943 are found for the children of tlic expen- 
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mental groups and lor the contiol groups, the tincorrccted j’s range 
between 801 to 852 Corrected coefliclents for the eiitrre scale 
vary fioin .965± 003 to 971 ib 003 for the experimental groups and 
.878=t.010 to .920:t 007 for the controls These reliability coeffi¬ 
cients are JiigJj and very similar to tliosc reported by Brown 

SiGNii'iCANX Items on the Brown Personality Inventory 

The Individual responses on the iteins of the Biown wcic studied 
for the total experimeiital and control groups The percentage of 
symptomatic responses on each item was calculated, and tlic signifi¬ 
cance of the percentage difterence for tlie expeiimeiital and control 
groups was then calculated in teims of the standaicl eiioi of the 
diffeicnce. On 53 of the 80 items, the peicentage of symptomatic 
responses of the children of the experJmental gioiips is largei and 
stntistically significant, i c , the critical ratios ntc 3 00, or moic, On 
only two questions, "Does a scolding make you feel badly,'' and 
"Have you been told at home that children should be seen and not 
heaid," do the control groups receive significantly higher symptomatic 
scores. 

An attempt to classify the ncuiotic responses of the experimental 
children shows that they give the gicatcst symptomatic replies to 
the questions in regard to pliysicsd symptoms, general social adapta¬ 
tion, home situ.ation, school adjustment, and dreams These are 
the same situations reported by Biown for childien who make high 
neurotic scores. 

Summary and Conclusions 

The purpose of this study was to determine whether theic are 
any differences in the emotional stability of groups of childicn 
from different social levels. The Brown Pti sonnltly hiventoiy for 
ChUdren was administered to an experimental group of 327 boys 
and girls, between the ages of 9 and 15 yeais, who come from poor 
homes of a low geneial social status The experimental group was 
compared with a control of 473 children, who come from middle 
class homes. The children of both the experimental and eontrol 
groups were compaiable for age and intelligence. The parents of 
the experimental group received significantly lowei ratings on the 
Barr Scale of Occupational Status, 

When the central tendencies of the two groups arc compared in 
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terms of tlie rclmbihty of the difference, the mean neuiotic scores 
of the expeiimental gioup arc found to be significantly higher than 
those of the contiol The jieurotic scores of the experimental group 
indicate that they present more emotional instability than the con¬ 
trol gioup. When tlie groups are compared with Biown’s nouns, 
tlie experimental gioup is found to be pooily adjusted, wliile the 
control gioup makes a good avciage adjustment. 

No leliable sex diffeiences aie found. The boys and giils of 
both tlie expeiimental and contiol gioups receive ncuiotic scoies 
that aie similar 

Low coiielations, indicating the absence of any relationships arc 
found between ncmotic scoics and chionological age, intclligLMice, 
and parents’ occupational status Higli reliability coefficients for 
the mventoiy, similar to those icported bv Brown, arc found for 
both the expeninentnl and contiol groups, 

An Item analysis of the inventory icveals that the experimental 
group gives moic significant symptomatic responses on 53 of the 
80 Items, than the control gioup These neuiotic responses can he 
classified ns peitainlng to pliysicai symptoms, general social adapta¬ 
tion, home situation, school adjustment, and ihcama 

The Kencial implications of the results aie that emotional stability 
IS closely related to the gencinl social status of the individual. The 
children who come fiom a poor geneial social level arc raoie malad¬ 
justed and emotionally unstable, than those who come from good, 
middle class homes The middle class gioup is more stable and 
makes a moie satisfactory adjustment 
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SEX REVERSALS IN THE MATING PATTERN OF THE 

RAT'*’ 1 

Lahorato!y of E\pci tmcntal Dtohyy, /Iinntcati hlitseutn of N'aturnl History 


Frank A. Beach, Jr 


Purpose 

The purpose of tlic piesent paper is to describe atypical responses 
observed duiing the conduction of a cuiicnt investigation into the 
neural basis of the male copulatoiy pattern. 

Feminine Response m the Male 

Stone (1924) has dcsciibcd feminine mating responses exhibited 
by two normal and sexually active male rats The normality of the 
sex glands in these cases is attested to by the fiiet that one animal 
sired several litteis, and a post-moitem examination of the testes 
m the second male revealed the presence of sperm in normal 
Quantities 

Wc have recently encountered a single case in which a normal 
male was obseived to adopt tlie female copulatory pattern in icsponse 
to the advances of a more aggressive male. When mounted bv the 
aggressive atnmal the "feminine" male leacted by niching the back, 
and throwing the head upwaid and backwaid The lesponse was 
exactly like the reaction shown by a female in heat but noi highly 
receptive Tlie inching of ilic back was sluggishly performed, and 
the sexual ciouch was not held after the aggiessive male dismounted 

Tile "feminine" male responded to mounting by nnothci male 
with the adoption of the female copulatoiy position in a total of 
nine instances within the space of one houi. Several of the atypical 


•Received in the Editorial Office on February 21, 1938 

^The mnin investigation doling wliicli the behavior hciein reported was 
observed was begun in the Laboratory of Plij siological Psychology at Hai- 
vard University under ilie direction of Dr K S Lashley The caily part 
of the study was supported by a grant from the Committee for Research 
on Problems of Sex, National Research Council 
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ic-sponses wcie noted by two inclepencIcnL obseivci'? called in from 
other lahoiatoiicb, 

"Wlien 11 scxuiilly icccptivc female was tliiowii into the cage with 
tlie “feminine" male, the hitter niountccl and copulated with the 
female in nonnal fashion without delay. Upon one occasion the 
cage contained a rcceptiv'-e female, the “feminine'’ male, and a second 
male. Several times the second male mounted the “feminiiie” male, 
who adopted the chnractci istic feminine pobtuic, and then, ns ioon ns 
released by the uthci male, mounted and copulated noimally with 
the female. 

A vaginal smeai taken fiom .i female plugged by the “femiiune” 
male revealed the picsence of speim, indicating th.it the male 
possessed noimnl testes, 

Masculine Response in tiif Female 

Assumption of the masculine cnpulatory pattern bv the female is 
not uncommon in some animalb Maishnll (1922) ha^ clcscribed 
tlie rcveisal of paiiing positions in the Gieat Crested Gicbe. Hux¬ 
ley also reports tlii’i phenomenon. C R Mooie (1919), as well 
as Hemmingscii (1933), refeis to the coininuri uccuiiciicc of mas¬ 
culine bchavioi in female cattle 

In spite of Mooie'b statement to the effect that masculine 
copuUtory bchnvioi has ncvci been observed in connection with 
female rats in his colony, thcie ate scattered refcicnccs to such 
behavior in the literatuic, Hcmmingsen (1933) observed two 
normal and three spayed female rats which mounted and jialputcd 
othci females in heat In a personal commiinicntion fiom Dr C. P. 
Stone we have leatned that he has observed masculine beliavioi in 
the normal females of his colony, but that in his experience these 
responses aie extiemely larc. 

Long and Evans (1922) mention that ‘hhe female lat, unlike 
other mammals, only laiely attempts to play the pait of the male 
m riding other females” (p. 71). 

Wo have found in the hteiatuie no mention of female lais mount¬ 
ing and palpating males 

In no instance do the repoits in the literature dcsciibc a normal 
female rat as duplicating the entire male sev pattern. Plowever, 
all of the elements except the post-copulntory backward lunge, the 
cleaning of the genital legion, and the ejaculatniy pattern have 
been described. 
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Seven sexually inexpciienced female rats in oui colony, have been 
obseiveci to duplicate most of the elements in the masculine copiiln- 
tory pattern Tlicse animals weie a paic of the colony of 200 females 
maintained foi use in copulation tests with evpeiimental males 
TJic expciimciital room in which the colony has lived fiom the 
time of weaning is a room which is daikened all d.iy and in which 
the lights bum each night fiom seven P.M until seven o’cloclc the 
following moining, The lesult of this reversal of the normal light- 
dark rliythm is that the females come into heat in the day, rather 
than at night This nnikcs possible the conduction of copulation tests 
during the day (Heach, 1938) 

In the seven females to he desciibed, as well as ip all females in 
the colony, a steiilizing opeiation was peifoinncd bcfoic any contact 
with a male was pciraitted. The uppci up of each uterine liorn 
was ligated at a point adj.icent to the fallopian tube Noimal sex 
cycles occuiied in the females despite the uteiine ligation and tlic 
twcWc-hovn shift m the heat ihythm The animals continued to 
come into heat at leguhii intervals, and accompanying changes m 
the vaginal mucosa followed the usual cycle 

The piocedurc followed in selecting receptive animals to be used 
in the copulatory test will be described bilefly because of its bearing 
upon the atypical behavior to be described 

Females most likely to be sexually receptive were chosen from the 
general colony on the basis of the appeniancc of tlie genital legion 
(Long and Evans, 1922). The nnimals thus selected wcic thrown 

one at a time into a cage with an “indicatoi” male Inihcatoi males 
were non-cxpeiimcntal animals especially chosen for then sexual 
aggiessiveness If the female leactcd to tlie male’s advances with a 
prompt assumption of the copulatory ciouch, and permitted copula¬ 
tion with no sliow of prehminaiy resistance, she was set aside to be 
used in copulation tests with expeiiment.al animals 

Eveiy one of the seven females displaying masculine behavior was 
found, upon tests with the indicator males, to exhibit unmistakable 
signs of extreme jeceptivity All such animals crouched immediately 
at the male’s appioacli and received the male without any resistance. 

In four of the seven cases to be dcsciibed the indicator male was 
allowed only one mounting with the female Records of the re¬ 
maining thiee cases do not reveal the exact number of contacts with 
the indicator male but it is certain that thiee copulations repre- 
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sentcd the maximum amovint of expciicnce allowed these cases. 
It is impoitant to note that one copulation (in the case of four 
females) and three copulations (tlircc females) represents the total 
amount of sexual experience allowed these animals. 

Since the atypical behavior in the Ci'ise of all seven females was 
nearly identical it may best be dcsciibcd with an excerpt fiom our 
daily reports; 

October 18, l‘)37 


Male No liC Female No 92 

10 05 AM Female droppetl into obscivntion cage contnming 


lU 11 am 
10 15 A M 


10 16 A.M 


10 17 am 


m.'ile 

Male investigates female, stuffing at tlie vaginal 
icgicjii, biting -weakly at the neck 
Male coiiCiniies to investigate female, shoving her 
dboiit tlic cage. Both nniiiiafs display ail signs of 
intense s-cxunl excitement but the male never actU' 
ally mounts and palpates the female, 

Female whirls about, appraaches the male from 
the rear and mounts and palpates actively. Tlie 
forepnwa of the female cinsp and palpate the male 
in the doiso'lnteial icgion and the female’s pelvic 
region ib moved in and out with the piston-likc 
action cliai nctonstic of the copulating male After 
this biief display of masculine activity the female 
disiiioiMiCs, witliouC (he (ypicnl ninsculine lunge, and 
does not clean the genital loglon 
Female responds to male’s Investigntoiy activity by 
ciouchnig, niching the back, and vibiatmg the cars 
rapidly 


In the test dcsciibcd above, this paiticulai female mounted and 
palpated tile male a total of seven times during the 15-minute 
obseivation period Otheis of the seven females displayed sucli 
activity from three to eleven times within a single test In no 
instance has the abnormal behavior JesertbeJ been observed in the 
sexually expetienccd female It seems to have been associated ex¬ 
clusively with the initial sexual contact. 

We weie so unfoitunale as to lose tluee of the seven cases de¬ 
scribed above in the course of moving oui experimental colony to a 
new laboiatory The lemaining four cases, however, aic still in our 
colony and arc used fiequentlv in copulation tests with experimental 
males 



FRANK A DFACII^ JR 


333 


In an attempt to accumulate additional evidence in support of our 
belief that these females aic possessed of normal ovarian functions, 
we have conducted macioscopic exanunations of the uteri and ovaiies 
in the four cases still in oui colony.^ 

The animals were etlieiized and the ovaries and uterus were 
examined tliiough a longitudinal incision in the ventral wall In 
seveial instances the ovary pioved to be encapsulated, and the sui- 
rounding merabiane lu some cases was somewhat distended with 
fluid This condition prevailed in both ovaries m two cases. In 
the lemaimng two animals, one ovaiy was encapsulated as described 
above and the otliei normal. 

Hemmingsen (19.33) dcsciibos ovarian conditions, similar to those 
observed in oui anvmnls, following hystciectomy of females m Ins 
colony Long and Evans (1922) report that in the noimal female 
the pcri-ovaiial mcmhiane is fiequently distended by fluid eecreted 
during ovulation 

WJien the suiiounding membiaiics weie ruptuied to permit inspec¬ 
tion of the ovaiy it was found in all cases that the ovaiian tissue 
appeared to bo normal. Coipoin lutea were fiequently distin- 
guislinble In one case a single ovary bore si small cyst. 

Summary and Conclusions 

One noimnl male has been observed to display tlic typical feminine 
copulatory lesponse to the sexual advances of a more aggressive 
male This "feminine” male has displayed noim.nl masculine copula- 
toiy activity when placed with a female in heat 

Seven sexually mcxpcricncccl females sterilized by ligation of the 
uterus have been observed to respond to the non-copulatmg male 
with tlie adoption of the masculine sex pattern These females, after 
reacting to tlie male’s investigatoiy activity with all signs of c>:tieme 
sexual receptivity, mounted and palpated the male only to return 
immediately to the feminine behavioi p.ittein when the male assumed 
a sexually aggiessive attitude This atypical bchavioi has been 
obseived only in viigin females Four of the oiiginal seven cases 
have been used in copulation tests foi four months subsequent to 
the initial expeiience In which they displaved masculine activits', but 
in no instance have tliese subsequent tests icvealed any lepetition 
of the abnormal behavioi rccoidcd in the fiist test 

*Wc wish to express our giatitiule to E B A'ltwood who concluded 
the examinations of these aniinals 
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Tlic foregoing icsults might be taken to Indicate that the specificity 
of the mating pattcins for the two sexes, although probably inherited, 
IS not rigidly dictated by the innately organized substratum Al¬ 
though there may be a strong prefeicncc foi the normal copulatory 
response it is obvious that in a few individuals at least, there exists 
the innate oiganizatioii essential to the mediation of the mating 
pattern of either sox. Tlic picscnce or absence of sucli duplicate 
annngcmcjit within all individuals is a matter foi speculation. It 
IS obvious, however, that the mating behavior to be displayed by a 
member of cither sex may be m pa it or (in the cases reported), en¬ 
tirely predetci mined by the hehavioi of the paitner. 
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THE INTERRELATIONSHIP OF DRIVES IN THE MALE 
ALBINO RAT. Ill INTERRELATIONS AMONG 
MEASURES OF EMOTIONAL, SEXUAL, AND 
EXPLORAl’ORY BEHAVIORS 

Lnhoialu!y of Physiologtial Psychology, lidrvaid Utiivcisily 


E E Andirson 


In a picvious evpciiinent (2) tlic wnier olititnccl significant 
negative couelatiuus between a mcasinc of emotional defecation and 
vniious tests of sexual bcliavioi and of Icaining pcrfuiinancu That 
18 , lats which weie the least emotional (timid) as measured by 
then amount of defecation in a not’d situation weic the most 
potent sexually and leained a maze more lapicllj^ than lats which 
defecated h giciit deal in tlie emotional test Since only one test of 
emotional behavioi was included in the previous study it appeared 
desiiablc to dctciminc whctlici oi not diifcrcnt mcasuics of emo¬ 
tionality would inteicorrelate, and if sucli measiiies would show 
tlie same icl.ition to sexual behavior ns previously lepoited The 
picscnt expeiiinent lepoits the intercorrelations among foiii tests of 
emotional behavioi, two scenes of copulatory activity, and one ineab- 
uie of cxploiation These data weie obtained in connection with a 
study upon the iclation of the weights of the cndociine glands to 
bchavioial mcasuies (3) 

A Animals, Housino, anu Dipt 

A gioup of 91 male albino rats was used m tliii stiiclv The mc,m 
age of the animals at the beginning of the expciiment was J31 day^ 
(range 126 to 134 days) The rats wne hnused in mesh wire 
cages mcasuiing 13Va by 12 by 12 V 2 inches (five animals pci cage) 
and weic initmlained on a diet of dog chow supplemented weekly 
with frcsli meat and lettuce Food and water were nl\va)’’s picsent 
m the animals’ living cages. 

‘''Accepted for piililicnliuii i>y K S Lnshlcy tif the liiliiuiial IJoaril, and 
leceivcd in (he Editoual Office on Pebiiiaiy 2(j, 1938 
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B Desckipiion of Tests 
I Tests of Einotional Beluivioi. 

a Test 1 Etnerffence ft am liviiu/ cage The living cages 
were made of mesh wiie of tile dimensioiib pieviously given In 
tile ccntei of the top of the cage was an opening 7 by 5 inches This 
opening was not closed by a door but escape was picventcd by 
pushing the cage between suppoiting shelves Foi the present test, the 
cage was pulled out from the slielvcs far enough to allow the 
rats free egiess fioni the cage- Bv climbing up the wire sides of 
the cage, the rats could escape thiough the opening in the top A stop 
watch was started when the cage was pulled out and the tune 
recorded when a lat came out on top of the csigc As an animal 
emcigccl he was picked up and placed in anothei cage until all of 
the animals uf a given cage had thus emcrgcdi or until the test was 
discontinued in the event that some rat% fniled to come out. The 
test continued foi 20 minutes niid if an animal had not come out 
of the cage during this period he was given the maximum, score of 
20 minutes. The test was lepeated 8 times, with an inteival of 
7 days between each test The measure coi related consisted of the 
total time icquircd to cmeigc from the cage foi the 8 subtests, a 
high time score being assumed to indicate a relatively high degree 
of emotionality. 

h Test 2 Ktneigence fiotn stove pipe. This test was given 
in the apparatus described by Stone (6) The rats were placed m 
a small staiting box and allowed to enter a daik U-shaped tunnel 
made of 4'inch stove pipe The total length of the tunnel was 
72 inches The rats were taken finm then living cages (which 
alwaj's contained food and water) and immediately tested in the 
stove pipe. To piovide some motivation for leaving the stove pipe 
and enteiing the open reward box (which measured 18 x 7 by 6 
Indies) scvcial more oi less piefeired foods (fiesh meat, sugar, 
and a moist mash made ftom the stock diet) weie placed in the 
rewaid compartment. Upon the fiist trial, the animals were allowed 
10 minutes to complete their run If they had not entcicd tlie icvvard 
compartment within this time they were lemoved from the apparatus 
(by separating the stove pipe sections) and placed by hand in the 
reward box where they were permitted to eat. Upon all latci timls 
the rats were thus removed from the stove pipe if they had not 
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completed their run in five minutes. A total of 10 trials, one 
pei day, was given, and the scoie consists of the time (foi 10 
tiials) required by the animal to go from the staiting box to the 
reward box Cases of failure to enter the reward box within the 
time limit were lecordcd as five minutes A high time scoic is 
again assumed to indicate a lelativcly high degree of emotionality 
c. Test 3 TVaiei -vjaduny clefecaiioii The rats were placed 
m a bottomless sheet metal box 12 by 10 by 13 inclies high which 
was placed in a pan containing 1*4 inches of watei. The top 
of the box was a sheet metal sliding door Tlie rat was thus wad¬ 
ing in water in a daik box with no means of escape. The nitinber 
of fecal boluses excieted duimg a 3-mimitc test pciiod was icco-idcd. 
Six tests weie given with an inteival of one week between tests, 
and then 10 more tests were given daily. The scoic is the total 
numbci of boluses e\crcted in the 16 subcests 

fl Test 4- Open field defecation The lats wcic placed 
individually in a circular open field 90 inches in diameter and 30 
inches high, and the number of fecal boluses excreted in a 3-niinute 
test period was lecoided The test was repeated four times with 
an inteival of foui days between tests The score is the total num¬ 
bci of boluses excieted in the foui subtests This test is similar 
to that used bj' Hall (4) in studying emotionality in the rat 
2 Tests of Se\Hal Behavio) Since Andeisoii (2) has shown 
that the copulation test conelates significantly with other tests of 
sexual drive, sex measuies of the picscnt study wcic lestiictcd to 
copulatoiy activity To insuie the male lats adequate oppoitunity 
foi sexual experience before the time of the tests, males and females 
weie caged togethei, new females being substituted for tlinse wliicli 
became impregnated At 124 days of age the males were sex 
segregated, 13 days latei n pieliminaiy sex test was given Only 
two copulations were peimitted duiing this preliinmaiy test. The 
purpose of the test was to dctcimmc the number of rats failing to 
copulate, and, since 54 per cent of the rats failed to show sexu.al 
activitVj the non-copulating rats were given a sciics of 15 oppor¬ 
tunities to copulate extending ovei a period of one month As soon 
as a rat copulated on one of these pichminarv tests, he wns no 
longer tested The preliminary tests had the desired effect of 
reducing the number of non-copulating rats, although 30 pei cent 
of the laCs failed to copulate at any tune duiiug the- preliminary 
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tests. At 165 tlays of age tlic regulai sciics of copxil.ition tests was 
begun I^oi tliesc tests the animals weic fust activated la tlieir 
living cages by being allowed one copulation with a female m 
ocstiiim^ Fifteen minutes later a female in oestrum was again 
placed With the male aiul the 1.5-minute test pciiod was started 
immediately Six such 15-ntinutc tests were given with an interval 
of one week between successive tests Two scoics woic lecoided 

a. Test 5 Copulation The total number of copulations 

peiforined duiing the 6 sublescs constitute this score 

b. Test 6. Vaginal plugs The score is the total number 
of vaginal plugs delivered during the six copulation subtests of Test 5. 

3 Test of £\ploialoi y /Iclivily Since the exploratory nctivity 
exhibited by a lat in. an open field correlates significantly with other 
ineasuics of exploration (2) only this test was used in die piescnt 
study The incasuic consistb of the activity exhibited in the open 
field situation and was obtained simultaneously witli the open field 
defecation scoie To facilitate scoring, the flooi of the field was 
tUvided by chalk lines into 9-inch squares 

n Test 1 Open field eAplaration 'Fhe scoic corielnted 
is the total amount of cxi)lorfitory activity as measured by the 
number of 9-inch squares tiavciscd in the 4 subtests of the open 
field defecation test 4. 

4 Older of Giving Tests The test schedule is picscntecl in 
Table 1. 

C. Results 

1, Mean Scoies and Measiues of Vaiiab'dity, 

a. Tests of emotional behavtoi Tables 2 to 5 present the 
means and langes by subtests of the four tests of emotional be¬ 
havior. All foui of the nieasuies show adaptation as the tests are 
repeated, that is, there is a tendency for the moan scores to decrease 
with successive subtests The adaptation is most maiked and most 
regular with the open field defecation test Adaptation to the test 
situations is also shown in the inciease in the percentage of lats not 
defecating in the open field and watei-wachng tests, and m the 
decrease in the percentage of rat*? failing to cmcige in the stove 

^Prompt and willing copulation with two indicator inales wai vised as the 
criterion of a receptive female 
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TABLE 2 

Mean Scores and McAsuars or Variariiity tor thi EMercfncf i-rom tmf 
Living Cage Tusr 


All scores are in terms of imniites reiinireci for the rat to emerge Maximum 
time allowed for each siibtest is twenty minutes {N = 91) 



1 

2 

3 

Sii 

4 

htests 

5 

6 

7 

8 

Total 
SCOI c 


Mean minutes 
to emerge 

12.9 

13 1 

12 3 

11 0 

112 

10 8 

9 5 

104 

91 3 

53 6 

Range in 
minutes 

5 to 
20 0 

3 to 
20 0 

3 to 
20,0 

2 tn 
20 0 

2 In 
?0 0 

2 to 
20 0 

1 to 
20 0 

2 to 

20 0 

7 1 to 
160 0 


% rats not 
emerging 

51 

55 

47 

43 

42 

41 

32 

38 

14 



TABLE 3 

Mean Scores and MHASURrh oi VARiAiinirv for the EMi'RORNcr. trow riiE 

SlOVE PiPL TtST 

All scores are in terms of minutes required for the rnt tn leave the stove¬ 
pipe nncl enter the rcwnicl box, Maximum time limit pei subtest is five 

minutes (A^“9l) 


1 

2 

3 

4 

Subtcits 

5 6 

7 

8 

9 

10 

'rotal 

score 


Mean min¬ 
utes to 

emerge 2.5 

2 3 

27 

2 + 

2,0 

1.9 

1 9 

21 

20 

2 1 

21 8 

16 1 

Range in 3 to 

2 to 

2 lo 

2 to 

1 to 

1 to 

1 to 

1 to 

1 to 

1 to 

2 4 to 


minutes 5 0* 

5 0 

5 0 

SO 

5 0 

5 0 

3 0 

S 0 

5 0 

5 0 

50 0 


^0 rats 
not 

emerg¬ 
ing 36 

34 

42 

35 

31 

24 

23 

26 

29 

30 

8 



■Ten minutes were actually allowed t>ii tlie first siiblesl, but for uni¬ 
formity in scoring, the scores upon the first trial have been computed upon 
the basis nf a 5-miniite tune limit 


pipe and living cage testSr Of the foui emotional behavior tests, 
thfi water-wading test is the best fiom the standpoint of the dis¬ 
tribution of scores No lat failed to defecate on at least one of the 
subtests in this test and the maximum pci cent of rats not defecating 
on a particular subtest was but 13 per cent These icsults are in 
contrast with the open field defecation test m ■winch as many as 
48 pci cent of the rats failed to defecate on one of die subtests and 
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TABLE S 

Mean Scores and Measures of VARiAniiiTY for the Open Field 
Depecation Test 

All scores are in terms of the numbci of fecal boluses excreted Each 
siibtest IS three minutes m Jcnctli {N = 91) 




I 

Subtests 

2 3 

+ 

Total 

SCO 1 e 

Mean number of fecai 

boluses 

4 3 

3 7 

27 

2 5 

13 2 

Range in No of fecal 

boluses 

0-13 

0-10 

0-9 

0-9 

0-31 

rats not defecating 


21 

31 

47 

4S 

16 


SD of the distribution 9 3 


16 per cent of the ainmals did nut defecate in the totril test The 
two escape tests also show large percentages of animals not emerging 
on certain of the subtests and a iclativclv laige number never 
emerging upon any subtest. 

The animals of the present group appciu tu be suinewlifit more 
emotional than othei groups of lats with which the writer has 
worked In no case aie the groups stiictly comparable ns to age or 
previous expenence, hence the following compaiisons aie not con¬ 
clusive, A gioup of 51 animals previously repoited (2) averaged 
2>8 fecal boluses upon the hist subtest of an open held test (which 
had been prccerlerl hy tests upon a l^ashicll maze and a veitical 
cxploiatoiy maze). The picscnt gioup averaged 4 3 boluses upon 
the first subtest and did not meet tlic level of tlie previous gioup 
until the tlilrd subtest (mean 2.7 boluses) A second gioup of 
54 male lats (1) avciaged 24 fecal boloiiscs upon the hist subtext 
of an open field test. This same group was also given a water- 
wading defecation test and averaged 3 2 boluses upon the fiist 
subtest, a figure which is below the avciage of the present gioup for 
any of the 16 suhtests given in the watcr-wading defecation test 

Tes/s of sexual hehavtoi. The mean, scores and ranges for 
the sexual behavior obtained from the sciics of six subtests aic 
presented in Table 6 Theic is a gradual increase in the frequency of 
copulations and numbei of plugs delivered up to about the fourth 
subtest and then a lelalivcly stable level is icachcd. There is also a 
decrease in the numbei of rats failing to copulate oi to deliver plugs 
with successive tests 'The present gioup sliows a lower mean copula- 
tory fiequcncy and a higher peiccntage of non-copulating rats than 
a group of 51 males previously reported (2), The males of the 
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TABLE 6 

Mean Scores and Measures of Variadility for the Tests of Sexual 

Behavior 

All scores nre in terms of the number of copulations occurring or the 
number of plugs delivered Each subtest is IS minutes in length (A'=91). 


Subtest 

Mean Range 

No of in No % rats not Mean No 

copulations copulations copulating of plugs 

% not 

Range in deliv- 

No plugs enng plugs 

1 

5 7 

0-16 

26 

.62 

0-2 

53 

2 

6 6 

0-16 

23 

76 

0-3 

45 

3 

6 6 

0-18 

22 

75 

0-2 

46 

4 

7.5 

0-17 

21 

92 

0-2 

38 

5 

7.5 

0-21 

21 

81 

0-2 

41 

6 

74 

0-16 

18 

80 

0-2 

42 

Total 







score 

41 2 

0-81 

16 

4 69 

0-13 

29 


24.6 







earlier stiirly averaged -fiom 10 3 to 12.6 copiilnttons pci 15-mmute 
test foi a sciics of four subtests and fiom 8 7 to 9 6 copulations 
upon a later sciics of tiirce subtestS) \vhiie the nninnals of the present 
study .Rvciagc fiom 5 7 to 7 4 copulations per IS-nuniite test. The 
groups arc not entirely compainble as to age and previous cxpciiencc. 
In spite of the reduced niimboi of copulations, the present group 
dclivcicd as many vaginal plugs as did the cailicr group In the 
previous study, an average of 73 to 90 plugs weie delivered per 
test for the first sciies of tests and .51 to 88 for the second .senes, 
vhile the present gioup aveiaged from 62 to .92 plugs per 15-ininute 
test IVIany rats of the piesent group consistently delivered plugs 
after only 3 to 4 copulations A icduction in the ficqucncy of copula¬ 
tions IS thus not nccessaiily accompanied by a icduction in the 
number of vaginal plugs delivered, although coirelations of 65 to 
79 have been icpoited between the frequency of copulations and 
the niimhcT of plugs deliveicd (2, 7, and the present study, Table 9). 

c The explotatton test. The mean scores and ranges for the 
measures of open field exploiatory activity are presented in Table 
7. The amount of activity exhibited shows a giadual and con¬ 
sistent dcciease as the test is repeated. The present group did 
not sliow as mucli activity as a group previously reported (2) which 
averaged 94 squares on the first subtest and 84 on the fourth 
subtest 
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TABLE 7 

Mean ScoRts and Measurts oi VARiAniiiTY roR inv Open Firld F.vplora- 

TORY Test 


Al] scores are in terms of the number of 9-inch stinaics traiivcised dining 
the test period F.acli siihtest is tliree minutes in length (A^=91) 




Subtesta 


Total 



1 

2 

3 

4 

score 


Mean 

64 9 

59 2 52 8 

46 1 

223 0 

815 4 

Range 

2-llS 

0-130 

0-126 

0-129 

22-+S2 



TABLE 8 

RtuADiiirv CorrnciENTs OnTAiNEn n-v Corrfi.ahnr tite Scores Made upon 
thf Odd Numdcrfd Subtpsts with Those Made upon 
T iin Even NuMnnREn SunTESTs {N = 91) 


Odd- 

Number • even Spearrnan- 

of Bubtest Brown 


Tost 


Bubtests Score in terms of 

; 

r 


1 

Emergcnco from living cage 8 

Sccoiuli to emerge 

911 

953 


2 

Emergence from stuve pipe 

10 

8ecojiil!i to emerge 

883 

938 


3 

Wnter-wodinff defecation 

16 

No of boluses 

752 

i859 


4 

Open field defeention 

4 

No of boluses 

732 

845 


i 

Copiilattons 

6 

No of copulntlons 

919 

958 


6 

Vaginal plugs 

6 

Number of plugs 

,912 

95+ 


7 

Open field exploration 

4 

S(|iiarcs tinvciHud 

754 

859 




TABLE 9 




InTERCORRFLATIONS among EmOTIONAI, SE^CUAIi AKD EXPlORAlOTtV 

Tests 



{N 

= 91) 




Test Name of test 


2 3+5 

6 


7 

I 

Emergence fiom living cage 

401 264 485 — Sll 

— 578 

_ 

03 5 

2 

Emergence from Etovc 

pipe 

296 429 — -420 

—.427 

— 

167 

3 

Water-wadme defecation 

532 — 3+2 

— 359 

— 

0+1 

4 

Open field defecation 


— 420 

— 516 

— 

022 

5 

Copulations 



786 

— 

127 

6 

Vaginal plugs 




— 

104 

7 

Open field exploration 







Standard eriora of the above coirclations 
r 00 10 -20 30 40 50 60 70 80 90 

SE 105 .10+ 101 095 088 079 067 .05+ 038 020 


2. Reliability'. Reliability coefficients were obtained by coirelnt- 
ing the sum of the scores maJe upon the odd subtests witli the 
sum of the scoies made on the even subtests As Table 8 shows, the 
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collected coefficients lange fiom 85 to 96 ,ind ate ^vell within 
tlie range ot icliabiUtics reported for similar tests (2, 4, 5, 7), 

3 Inteicoticlafioiis Table 9 presents the intcicoriclations^ ob¬ 
tained among the tests of emotional, sexual, and cxplnratoiy behavior. 

(7 Intel cot! elalioiis between cliffetent nieasriies of emotional 
beltavioi Tlie four measuxes of emotional beliavioi (Tests 1 to 4) 
vickl inteicoiielations icinging fioin 26 to .53 All but the one 
con elation of 26 ate statistically significant Thus animals whicii 
take a long time to emeige fiom then living cage also taiiy a long 
time in the stove pipe and defecate mine in the open field or when 
placed m a pan of wadmg-deep watci. The open field defecation 
test yields the highest coiielations with all of the othci emotional 
tests 

h Cottelftfioiis of ihc seMial tests with emotional behavtoi > 
The ficqucncy of copulations coirclntcs fiom —.34 to —51 with 
the emotional tests, while the vaginal plug correlations with emo¬ 
tional teste aie consistently sliglitly higher, langing from —.36 to 
— 58 All of these corielations me statistically significant. The 
sign of the coefficients means that rats which copulate the most 
frequently and delivci moie vaginal plugs take less time to emerge 
from the living cage and tltc stove pipe and defecate less in the open 
field and watei-wading tests than do lats which arc not so active 
Bcxuallv. TJie Jiighest correlations of the sexual scores are with 
the cmeigence fiom the living cage test It is possible that the 
two coiielations involved heic aie somewhat spuriously high due to 
an artifact of the testing schedule The escape test was given 
duiing the same peiiod as tlic preliminary sex tests (sec schedule. 
Table 1). Since the technique of testing the sexual diive involved 
cliawing the living cage forward on its shelf to intioduce a female 
It IS possible that the more active males became so conditioned that 
they expected a female sex object wlicnevei tlie cage was so opened 
■When the cage was drawn forw.ard for the emergence fiom the 
cage test, thciefore, tlie muie active (sexually) males may have been 
stimulated to a quickei emcigcnce by a conditioned and mildly 
aioused sex diive Coirelations of the sexual tests with the other 
emotional mcasuies do not involve the same possible artifact because 


®All correlation coefficients reported in thia paper are Pearson product- 
moment correlations calculated from grouped data 
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of the different methods of testing and because of the greater tenn- 
poral separation between the emotional and sexual tests. In an 
earlier study (2) the writer reported coirelations of —.40 and 
— 44 between a measure of emotional defecation and two senes of 
copulation tests, and a coiielation of —50 between the defecation 
test and a vaginal plug score Correlations of —22 to —42 were 
,iIso obtained between the defecation Lest and four iudiiect ineasurcs 
of the sexual drive (such as the obstruction sex tests). The evi¬ 
dence thus clearly indicates a negative relation between sexual 
and emotional behavioi which is obtained somewhat leg.trdlcss of 
the particular tests used 

f. Correi^t/ions o/ the exploratory test with measnies of emo¬ 
tional behavior. There is no significant relation between the amount 
of exploratory activity exhibited in the open field and the emotional 
teats, the correlations ranging from —02 to — 17. This lesult is 
in agreement with that of an earlier study (2) in which no signifi¬ 
cant relation was found between a mcnsuic of emotional defecation 
and several measures of cxploiatorv behavior. Tlic correlation of 
—.02 between exploratory nctivitv and tlio open field clefeca 
tinn test is of special interest since these mcnsurch arc bot)i derived 
from the same seiics of experimental tests. The amount of activity 
exhibited in the field constitutes the measure of exploration, wdiilc 
the number of fecal boluses excreted in the same field and during 
the same test period constitutes the mcasuic of emotionality Since 
tile two measures appear to be unrelated, it is possible to study 
simultaneously the effects of various experimental factois upon two 
independent functions 

d Con elattons of the e.tplotatoiy test with the tests of sexual 
behavior Anderson (2) repoitcd coirclations of 32 and 35 be¬ 
tween a test of open field exploration and two tests of copiilatory 
activity, and a conclation of .17 between the exploratory test and 
a vaginal plug score Tlie present study yields correlations of — 13 
and —.10 between the exploratory test and the copulation and 
vaginal plug score. The possible relation between exploiation and 
sexual behavior indicated in the earlier study is thus not confirmed 
The open field test of the earlier study was given during the same 
general time poiiod as the copul.ition tests, although the two tests 
were not given on the same day. It is therefore possible tliat some 
indirect conditioning occurred winch resulted in the exploratory 
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being in part determined by sexual factors> and thus the 
correlation might have been due to an artifact of the test 

Correlation between the copulation frequency and vaginal 
e The correlation of 79 between these two sexual measures 
than that of .65 reported by Stone^ Tomilim, and Barker 
L those of 68 to .74 reported by Anderson (2). The 
iroup of animals contained moie non-copiilating ints than 
ps previously studied^ and since rats which do not copulate 
Ichver plugs the sliglitly higher con elation of the present 
ay be due to this factor. 

D Discussion 

earlier paper (2) the writer reported sigiiifioaiit intra- 
irrelations among different measures of exploratoiy he- 
iiid among diffeicnt measures of sexual diivc Different 
the hunger diive and of the thirst drive failed to yield 
It Ultra-drive coiiclntions. In an effort to account for the 
results, It was suggested that tests of drives which were 
y dependent upon internal conditions of the organism for 
ousal would fail to yield significant intcicoirelations and 
5 of drives which weio primal ily dependent upon external 
IS for their fuousal should show significant intercorrcJa- 
In coneideimg several implications of this theoiy, it was 
out that emotional behavior is cxteinally aroused, and 
eiefore, different measures of emotional behavior should 
elate (the enihci study contained but one test of emotional 
) In the piesent study, foui different tests of emotionality 
ven for the puipose of testing the above hypothesis As 
clearly shows, the four tests do inteicorreLite, the coircla- 
/olved langing from .26 to 53 The results of the present 
e thus in agreement with the hypothesis pieviously picsented, 
int cujiclations aie obtained between emotional tests which 
inctly diffeient in type and which involve entirely different 
of scoring In the stove pipe test, for example, the score 
rms of the number of seconds required by the animal to 
from a dark tunnel into an open and day-lighted box. In 
1 field defecation test, however, the animal is merely placed 
leld and the number of fec.al boluses excreted in a specified 
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peiiod of time aie coiintetl. Rcgarclleis of this marked diftercnce 
in test and score, tlie two tests yield a coi relation of .43 j that is, 
animals which do not emeige from a dark tunnel witliin a lelatively 
short time tend to defecate extensively in tlie open field. The tests 
used in the picscnt study have been desciibed as tests of "emotional 
behavior," hut it is probable that this phrase is ambiguous and that 
tlie behavior involved might be moie adequately described as 
timidity. 

T!ie test-, of sexual behavior appear to be as good measures of 
emotionality as do the emotional tests when the sute of the correla¬ 
tions are considcicd, but the correlations arc all negative. That 
IS, animals which copulate frequently, take a relatively short time 
to eincige fiom their living cage or from tlie stove pipe and defecate 
little or not at all in the defecation tests Significant negative cor¬ 
relations arc obtained here between scvual and emotional tests 
which tire separated by a temporal interval of over two monthe; a 
fact which indicates that the traits involved are relatively stable. 
Because of this stability of the traits, nnd because of the cnie taken ‘ 
to avoid frightening the animals in giving tlie sctual tests, it is 
improbable that the negative relation is due to any temporary or 
chance arousal of fear or a similar emotional state at the time 
the sexual tests wcic given. It is, liowcvcr, possible that rats which 
are temperamentally "timid" are so easily aioused emotionally by 
any experimental procedures that othci activities or behavior, not 
necessarily sexual, W'oitid be inhibited Negative correlations might 
then result fiom a somewhat geneial inhibition of activities in 
animals which are highly emotional. On the other hand, a nega¬ 
tive relation might also result from an inhibition of emotionality 
by the presence of a strong drive, not necessarily sexual. These 
intcrpietations, one stiessing the importance of emotionality, the 
other emphasizing drive, both imply that the negative relation 
between sexual and emotional tests is merely one case of a more 
general relation between drive and emotionality, and is not due 
to any specific relation between the mechanisms involved in sexual 
and emotional behavior. Opposed to these interpretations is the 
fact that the negative coirelations obtained between emotional and 
sexual tests are considerably higher than those obtained between 
emotional tests and measures of other drives such as hunger, thirst, 
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siation'^ (2) A moic oi less specific iclcition bct\i'ccn * 16 x 1101 
otional tests is thus indicated; that is, tlie sexual tests cor- 
legfttivclv ^^’lth emotional tests not simply because tliev are 
*s of a drive, but because tliey are incasuies of the 
If, then, thcie is some specific lelafion between emocionahtv 
sexual drive, it is iinpiobable tli.it the obtained coiielations 
adeiitiatcl}' interpreted in teims of an inhibition of emotion 
'e or an inhibition of dtive In emotion It would thus 
to be moie profitable to scaich foi mechanisms which are 
lecifically involved in deteimining jndividtial diffeicnces upon 
sexual and emotional beliavioi lather chan for inecli.anisms 
ue moio general It is possible, foi example, that the nega- 
ation mav aiise fioin antagonistic action of diftcrent parts of 
vous system, possibly fiom opposition between the syinpa- 
nd paiasympnthctic divisions of the autonomic nervous system. 
1 inCeipretation wotild appaiently involve the assumption that 
jals differ with legnid to the thiesholds of excitation of these 
At the present time, however, the endocrine glands appear 
i somewhat moie promising lends than docs the nervous 
Elsewhere (3) the wntci has presented some evidence of 
ion between the thvroid and pituitary glands in so fni as then 
i to tests of sexual and emotional behavior is concerned. Al- 
tliat evidence is decidedly inconclusive hy itbcli, it gains 
li because of its agicement with ceitatn endocrinological data 


peitinent data siippoiiing tins statement aie sunininrizcd in the 
i£ table 


Intions Number of 

Range of 

Median 




ween cone 

lations 

COl 1 c 

il.ntmns 

correl.Ttson 

Soiii ce 


inl and 

1 tests 
lal and 

% 

— 3+ 

tf> — 5? 

— 42 

Present 

stvuly 


atory tests 

*1- 

— 02 

to — 17 

— 04 

Present 

study 


lal and 

1 tests 
lal and 

7 

— 20 

to —50 

— 40 

Earlier 

study 

(2) 

ratory tests 
lal and 

7 

+ 17 

to —33 

— 02 

Earlier 

study 

(2) 

tests 
lat and 

10 

4” 26 

to — 31 

— 02 

Earlier 

study 

(2) 

‘T tests 

14 

4- 17 

to — 28 

— 24 

Earlier 

study 

(2) 



350 


jouaKAT. or GJxriic PSYCiiorncv 


It may tlieitfoie be that tlic nc^jalivc iclation between sexual and 
emotional bchavioi aiises fiom intei.iction o^ the tliyioul, sexual, and 
pituitary glands, or from some interaction between tlie thyiotropic 
and gonadal stimulating liormoncs of the pituitary gland and the 
ultimate effects of these honnones upon emotionality and the sexual 
drive Fuithei expeiimcnts upon the iclations of the cndociinc 
glands to emotional and sexual behavior are in progicss. 

1 Evnluaiion of the Diffetenl Methods of Measmiug Emotton- 
alU\ The open field defecation test yields tlic highest coiiclations 
with nil of the othci emotional tests and from this standpoint is 
probably to be piefeued to the othei tests, it also has an advantage 
in that a measure of cxploiation is readily obtained at the same tirne, 
and thus the effects of vaiious factors vipon two cUstiivct and relatively 
independent functions may be studied simultaneously Unfortunately, 
the open field defecation test is subject to n sciious disadvantage 
in that, with some groups of animals, adaptation to the situation 
is so rapid that a large pciccntngc of the animals do not defecate 
at all after the tC'tt hai» been repented once or twice, For studies 
of individual differences, some ctnimals may thus be inadcquatrly 
differentiated. Although the water-wading defecation test does not 
correlate as highly witli the other emotional tests as docs the open 
field defecation test, it is mure suitable for some puiposes. Rela¬ 
tively few rats fail to defecate and the distiibution curve is therefore 
more nearly noimal Since adaptation less lapid the test may 
be successfully repeated many tunes Both of the defecation tests 
arc subject to ii iurthei difficulty in that occasionally results might 
be interpreted ns indicating a cliangc in emotionality due to the 
experimental conditions, whcicas they might actually be due to the 
effects of those conditions upon the mechanism of defecation without 
regal d to the cmotioiuil aspect 

The emergence from the stove pipe and fiom the living cage tests 
avoid this lattci difficulty and coi relate with other emotional tests 
as well as does the watei-wading test Regardless of this, however, 
the writer does not consider either of tlie emergence tests as valuable 
as the defecation tests for general usage They arc scored in terms 
of time and it is necessary to set a time limit for the test When 
this IS done, relatively large numbers of the animals fail to complete 
the test. Those failing to complete their trial within the specified 
time period In the stove pipe test must be removed from the apparatus 
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by scpfiiating the stove pipe sections Regardless of bow carefully 
tins may be done, tlie animal is almost certain to be excited bv the 
process and tluis some emotional conditioning may take place which 
wi in uence the subsequent scores Rats which voluntarily enter 
the icwaid box, howevei. aic meiely picked up fioni this box. thus 
all of the animals given tlic test cannot be subjected to precisely the 
same handling If the arbitrary time limit per trial is incieased oo 
that moie animals voluntarily complete their lun, the distribution 
becomes more markedly skewed and, in studies involving the com- 
paiison of groups, a vciy few rats taking a long time to emerge may 
have too much effect upon the mean scoje of the gioup. Became 
of the opeiation of unknown oi uncontrolled factors, the scores of 
nnimals in either of the emeigcnce tests nppear to be subject to more 
fluctuations tiian occui with eithei of the defecation tests In gen- 
cial, then, it appears that the defecation tests can be somewhat more 
adequately controlled than tlie emeigcnce tests, and tliat theiefore 
the effects of vanous factois upon emotionality can be most leadily 
established hv means of the defecation tests. If, liowevei, the factors 
being studied may possibl}’ linvc some effect upon the meclianisni 
of defecation independently of emotionality, the results may well be 
checked by means of the emeigcnce tests 


E Summary 

1. A group of 91 male albino rats was given foui tests of emo¬ 
tional behavioi, two of sexual behavior, and one of evploiatoiy 
activity 

2 1 he foui different tests of emotional behavior yield inter- 
conelations which lange fiom +.26 to +.53. These results are 
considered in lelation to a theory picviously presented, and the 
different methods of testing emotionality in the rat arc evaluated 

3 The emotional tests all yield significant negative coriclations 
with sexual tests, the correlations ranging from —34 to —.58 
Several possible inteipictations of this relation aie suggested 

4 The test of exploration does not correlate with either the 
emotional or sexual tests 
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COMPARISON OF THE WOODWORTH-CADY PER¬ 
SONAL DATA SHEET AND BAKER’S TELLING 
WHAT I DO TEST* 


School of Lducaiton, Nev) Ymk University 


S Jean "Wolf 


A. 

A compaiative study (10) wfis made of two gioups of girls of 
relatively equ.il intelligence but cliffeimg maikcdly in academic 
achievement The two gioups, 50 in each, were equated as to. 
(ff) normal intelligence, {h) normal health, (e) Italian nationality, 
(d) American nativity, (p) icsulcncc in a typical Italian section of 
NewYoik City, (/) school grade, 6/1 or 613 (ly) age, 11 to 12 years 

The two groups diffcied mnilcedly in academic nchievcment, 
namely, one group succeeded and the other failed in the standard 
school subjects as measured by the MeUopohtafi /Icliievetneni Tesls. 

The gioups weic compared pnmanlv ns to whether they mani¬ 
fested measurable cliffeiences in such phases of personality ns a 
representative set of selected pcisonnlity tests purport to measure 

The "Woodwoith-Cady Peisonal Data (12) and the Bnkcr’s 
Telling What I Do Test, Advanced (1), were two of the peisomility 
measuies used in this study. The Wooclworth-Cady Penovaluy 
Data Sheet is a revision by Vernon M Cady (3) of the Woodworth 
Peisoual Data Sheet (11) The lattei is a test of psychoncuiotic 
tendencies oi of neuiotic maladjustments in adults. 

The Cady revision is an adaptation of this test foi childien. It 
was originally adapted by Cady for the purpose of measuring psycho- 
neurotic maladjustment in boys It is, in fact, a furtliei modification 
of the expurgated and revised foim by Mathews (7). Cady inude 
a number of additional changes based upon the extent to whicli 
individual items differentiated children latcd by other criteria as 
supeiior or infenoi in emotional stability (9) This form consisi-b 
of 60 questions. 

•Received in tlic Editorial Office on February 26, 1938 
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Cficly arranged this test iii two forms m order to determine reli¬ 
ability Both foiins appeal in two columns on the same sheet In 
one form the questions me stated directly. In the second form 
the iden of each question is repeated in negative form The first 
foim was used in this studJ^ 

Tlie score consists of the number of items answcicd in the direc¬ 
tion of maladjustment Tliere is no time limit. It requires about 
30 minutes 

The publishers of the test (Stoeltmg) do not issue a manual of 
directions or a key to answers. The test, however, appears in some¬ 
what modified foim in Genetic Study of Geutus (9) together with 
directions Each question appears answeied in the diiection of 
normal adjustment. The same questions included in the Mathews 
revision of the Woodworth Petsanal Data Sheet and leprinted with 
noims, by Hollingwoith (5), aie answcicd in the diicction of mal¬ 
adjustment. These sources were used for scoring the "Woodworth- 
Cady qucscionnauc in this investigation 

The Telling IFhat I Do Test obtains statements from children 
conceining their attitudes towards a variety of situations which 
children commonly cxpeiicnce The test consists of 80 such common¬ 
place situations Thiee alternative ways of leacting to each situa¬ 
tion arc given, one that is ideal, one tiint is neutral, and one tliat 
is relatively undcsuablc. The subject is asked to indicate which 
one of these reactions he would select. The three questions in each 
situation arc airanged in mixed order so- that the fiist answer would 
not always be the ideal one Behavior on this test is measured 
by behavior tendencies It is a test of social, ethical, and moial 
standaids of behavior (2, 8). Incidents of daily life fuinish the 
mateiial The advanced form for Grades 7 and 9 was used in 
this study. 

In Tables 1 and 2 respectively aie indicated the statistical find¬ 
ings on the Woodworth-Cady Peisonal Data Sheet and the Tellvig 
PPhai 1 Do Test, in relation to the success and failure groups in 
this study. 

A study of the values in the above tables indicates that the Woocl- 
worth-Cady test difterentiatcd the success and failure gioups con¬ 
clusively and that the Tclhng JFhat I Do Test diffcientiated the 
two groups to the extent of theie being a strong possibility of a true 
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TABLn I 


STATISnCAL VaLUFI OF SlORCS on WoOnvvoRTEI-C \1)Y PlRSONAf PATA SHEET 



Success G 

Failure G 

Range 

2-29 

8-32 

Mean 

IS 9+± 55 

20 28-f-,S2 

Median 

16 -t- 68 

19 65 

SD 

S 83± 38 

5 9+-H,36 

N 

50 

50 

Difference of means 


4 3+-t- 756 

Ci'ilicul ralio 


5 75* 

^The following interpretation of tlic ciiticnl rntio was iisc<l 

LiK oi 1 or lesq—indiLatc 

s that llic two Krouns arc as iiiurli alike as 

they are diffcieiit 



CR of 1 to 2—indicates a 

tendency to a true dlffei 

1 cucc 

CR of 2 to 3—indicates a 

marked piobabiliLy of n 

true difference 

CR of 3 to d—indicates a 

strong probnhiiitv of n 

true difference 

CR of A- and more—iiulicntes conclusive difference 


The quotient of the cliffeiciicc of the means bv the probable erior of the 

difference equals the 

rntical latio 







TABLE 2 


Statisticai Vaiufs or 

Scores on Telhug fPhat I Da Test 


Success G 

Failure G 

Range 

1S2-229 

164-233 

Mean 

209 23:1 17 

203 18±1 4$ 

Median 

211.5 ±:I46 

202 5 3:1 81 

SD 

12 27±: 82 

15 24-3:1 02 

N 

50 

50 

Difference of means 


6 023:1 86 

Critical ratio 


3 26 9 


difterence Maladjustment on the basis of botli tests was in the 
direction of the faiUiie group. 

Xo establisli fuitlier the iclfitionship between acliievcinent success 
or failure and personality adjustment as mcasuied by the Woodworth- 
Cady and the Telling What I Do Test, the bi-serial coefficient of 
coiielation was computed (6) Xhe two phases of achievement, 
namely, success and failuic, were coiielatcd with the scores on the 
two personality tests icspcctivelv The findings aic indicated in 

Tables 3 and 4 

Xhe lower scores on the Wnodworth-Cady indicated in Table 3 
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TAHLli 3 

Bi-SCRIAL COLFnCIENl 01 CORKCI,ATIOM ni.TVVCLN SUCCESS AND FaIIURP IN’ 
ACHICVEMnNI AND TJTE SCORFS ON TUT WOODWORTIl-CAnY 



PcRsoNAU Data 

Sheet 


Distribution of 




Woodwortli-Cad\ 




scores 

Success 

Fnilu re 

Total 

Z- S 

1 


1 

5- 9 

5 

1 

6 

10-13 

n 

5 

16 

14-17 

12 

11 

23 

I&-21 

11 

17 

28 

22-25 

8 

4 

12 

26-29 

2 

3 

10 

30-30 


4 

4 


50 

5U 

100 

Bi-Bcrial r = fi'l 




TABLE 4 


Bl-SERIAl COirtlCICNT 

01 Correlation 

nLrwrEN Success and Failure in 

AcmnvEMBNr and Tiir Scores of 

THE Tcllniff . 

I Do Test 

Distribution of 




Teilme Wliat 1 Do 



Test Scores 

Success 

FnilurL 

Total 

230-235 


2 

2 

224-229 

5 

2 

7 

218-223 

11 

3 

14 

212-217 

9 

12 

21 

206-211 

7 

4 

11 

200-205 

6 

6 

12 

194-199 

6 

9 

IS 

18S-193 

3 

4 

7 

182-187 

3 

3 

6 

176-181 


3 

3 

170-175 


1 

1 

164-169 


1 

1 


50 

50 

100 


Bi-serial 

1 = .37 


point to better adjustment, The 

bi-scrial r of 

.64 indicates a sub- 


stantial relationship between achievement success and better adjust¬ 


ment as measured by the Woodwoith-Cady test. 

The higher scores on the Telling jyiiat I Do Test indicated in 
Table 4 point to better adjustment The bi-se:ial > of point .37 
indicates a considerable tendency toward a positive relationship be- 
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tween achievement success and bettei adjustment as measured by 
tlie Telling What I Do Test. 

In order to further test the validity of tlie Woodwoith-Cady 
and the Telling What I Do Test, as personality measures, the scores 
of each of the two tests, for each of the two gioups, were correlated 
icspectivelv witli the scoies for Crich corresponding gioiip on the 
Stanford-Binet (Intelligence Quotients) and on tlie Metiopolitan 
Achievement (total scores) The results arc indicated in Tables 
5 and 6 

TABLE 5 


CoRRtiATioN CoEincii-Nrs ntiaviEN HIE WooDWORrii-CADY PrasoNAi Data 
Sheet and tiii Binlt IQ, and hie METRopoiirAN Aciiii-vrMCNr 
liA’m'R'i, ton THF Two GROUI'S 


Success 

G 

Fniliiic G 


PE 


i 


PE, 

f 

PEr 

Diff, 

Diff.f 

CR 

■\Vouilworih-Cnclv 








and Billet IQ 0004 

0 d wo r th- C a d j’ 


093 

— OSO 

096 

0504 

t34 

37 

and Metropolitan 
Battery —211 


091 

167 

068 

378 

112 

33 




TABLE 6 





CORRELATION COBrPlClPNTS DETWLBN THE TclltUg ll'Jlflt I Do 

Test AND TIIP 

BINET IQ, AND 

TUP 

Mepropolitan 

Achievemcnt Batterv 



Success G 

Pail lira 

G 

PE 



r 


PE^ r 

PE, 

Diff, 

Diff, 

GR 

Telling Jl'hnt J 








Do and Binet 

124 

090 094 

094 

030 

.130 

002 

1 elling IT hat J 








Do and Metropolitan 

173 

092 206 

091 

033 

129 

29 


The figures in Tables 5 and 6 indicate that all the coi relation 
coefficients were very low and that the diftei cnees between the 
coiielation coefficients on the respective tests foi the two groups 
were negligible and unreliable Tlie critical ratios were all less 
than 1 00. 

The negligible correlation coefficients of the tests coiielatcd war¬ 
ranted tlie conclusion that the tests (correlated) measuied different 
factois, namely, that theie were no (or veiy nearly no) common 
01 parallel elements in what the conelated tests measured This 
was true for both groups The WoodAvorth-Cady and Telling 
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What 1 Do tests evidently measure soraetlung other than intelhgence 
or academic achievement 


51 

The Woociworth-Cady Penoual Data Sheet and the 'Telling What 
I Do Test were item analyzed Tins was done with the view of 
ascertaining what paiticulai behavior fotms or behavior tendencies 
included in these tests differentiated (and to what extent) between 
the succeeding and failing gioups and which, if any, of such behavior 
forms or tendencies were common to both tests 

The following method of item-analysis was used The number 
of children that answered each particular question m the direction 
of maladjustment-^ in each group was ascertained. This number 
was reduced to the equivalent pciccntage of the respective group. 
The difference and piobable error of the difference (4-) between 
the percentages for the ttvo gioups wore determined and the critical 
ratio established. 

In Table 7 is piesciued the iiuinbur of each question in the 
WoodwoTth-Cady Petsonnl Data Sheet with the critical ratio for 

TABLE 7 

Tub Numiibrs CoRRBSi’ONDiNr; to the Questiohs om the WoodwortiI'Cady 
Personal Data Shpbt and the CRinoAi. Ratio for 
Each Rcspncrivc QuraTiOH 


Q, No 

CR 

Q No 

CR 

Q No 

CR 

Q. No 

CR 

Q. No 

CR 

1 

2 18 

13 

0 00 

25 

0 36* 

37 

0.42* 

49 

0 38* 

2 

2 83 

14 

0 96* 

26 

0 00 

38 

0 94 

50 

4 30 

3 

2 50 

15 

2 63* 

27 

123 

39 

0 94* 

51 

1 03 

4 

1.58 

16 

1 33* 

28 

1 35“ 

40 

0 30* 

52 

0 62 

5 

4 06 

17 

2 13 

29 

0 60 

41 

0 48* 

53 

2 87 

(, 

1 08* 

13 

0 73* 

30 

2,88 

42 

3.28 

54 

2 47 

7 

4 54 

19 

4 09 

31 

3 39 

43 

0 00 

55 

0 60 

8 

1 89* 

20 

2 96* 

32 

0,07* 

44 

2 06 

56 

0 00 

9 

1.00* 

21 

211 

33 

1 87 

45 

295 

57 

1,0+ 

10 

3 05 

22 

2 50 

34 

0 48 

46 

1 89* 

58 

1.04* 

11 

1.22 

23 

3 13* 

35 

0 00 

47 

3 01* 

59 

4 60* 

12 

2,24 

24 

4 74 

36 

4 48 

48 

3 07 

60 

0 13 


*AI1 starred figures in this report indicate malndjiislmcnt for the success 
group. 


^The contents of this part nf this article were not included in the oiiginal 
report of this study 

®On the TelUng IPhat I Do Test only scores of 100 (complete unde¬ 
sirability were considered, 
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each rfispccnvc question indicating the degree of reliability of dif- 
fei entiation between the success and failure groups. 

In Table 8 is picscntcd the number of each question in the 


TABLE 8 

The Numbers Corresponring to the Questions on the Telhno What 1 
Do Test AND Tur Critical Ratio for Each Ri'spectivij Question 


Q No 

CR 

Q No 

CR 

Q. No 

CR 

Q No 

CR 

Q No 

CR 

1 

1 64 

17 

0 00 

33 

0 27 

49 

0 00 

65 

0 00 

3 

2 60 

18 

2,19 

34 

3 29 

50 

0 00 

66 

2 00 

3 

3 29 

19 

0 00 

35 

0 53* 

51 

2 00 

67 

2 96* 

4 

3 02 

20 

2 31* 

36 

2 19* 

52 

1 00 

63 

0 00 

5 

2 00 

21 

0 53 

37 

1 10 

53 

0 00 

69 

2 00 

6 

1 63 

22 

0 S3 

38 

0 00 

54 

2.00 

70 

0 00 

7 

2 31* 

23 

0 69 

39 

0 55* 

55 

2 00* 

71 

0 00 

S 

3.SO 

2+ 

1 60 

40 

0 83 

56 

0 00 

72 

2 27* 

9 

0,48 

25 

0 00 

41 

0 70* 

57 

0 97 

73 

3 29* 

10 

2 19 

26 

n 60* 

42 

2 60 

58 

0 00 

74 

0 60* 

11 

2 31 

27 

2 60 

43 

2 00 

59 

1 00* 

75 

1 80 

12 

1 00* 

2S 

0 00 

44 

0.00 

60 

2 12 

76 

1 64* 

13 

0 00 

29 

1 67 

45 

0 00 

61 

2,00 

77 

0 00 

14 

1 00 

30 

0 55 

46 

0 00 

62 

2 00 

78 

0 94* 

15 

0 S3 

31 

1 10 

47 

0 55 

63 

1 10* 

79 

0 76* 

16 

1 63* 

32 

2 00 

48 

0 00 

64 

0 96 

80 

0 00 


TABLE 9 

Fin ESN Questions oi nic WoonwoRTH-CAoy Questionnaire That Difibr- 
BNTiATE Most uetwebn the Success and Failure Groups 


Critical 


Questions ratios 


1 Have you always gotten along without hcing plngiicd oi 

teasDci by other rhildien? 4 74 

2 Do you like to be alone? 4 60'*' 

3, Is your speech free from stuttei oi stammer? 4 54 

4 Do you caiefully avoid taking other people’s tlunes willioiit 

their peiniissioii ? +43 

5. Do you dislike to lease otlicrs until they cry’ 4 09 

6 Have you alvvnvs been good enough to escape being aircsted, 

fined or placed on piobation? -I 06 

7 Would you rather go to school now than go out to work? 4 54 

8 Are you afraid of watci ? 3 28 

9 Have >oii always escaped having a real fight? 3 13’ 

10 Would you rather he with those of your own age than to 

be with older people? 3 05 

11 Have you always been free fiom nervous twitching of vnur 

head, neck, shoulders or other p.-irts of your body’ 3 07 

12 Is It easy to get you cioss over little things? 3 01* 

13 Did you ever have the same dream over and over’ 2 96* 

14 Do you dislike being idle and lounging nhoiit? 2 88 

15 Do youi teachers tell you that vou are too noisy or talk 

too much ? 2 88 
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Telliiifi Jl hat I Do Test tlic critic.il latio ?oi e.icli respective 

quc>>tion indicating the degree of diffeienti.ition between the success 
and failiiie gioup'^ 

In Table 9 me piesented tlie 15 que'^tlons in the Woodwoich- 
Cady Qiicstionnaiie that dittcicntiatc most between tlie success and 
failuic groups 'J'he figuics to tlie light are the ciitical ratios 
indiCrUmg the degice of lellabihty of diflciciitMtion 

In Table 10 are picsenfcd the 15 questions in the Telling J'Vhai 
1 Do Test that diffeicntiatc most between the success and failure 
groups The figiiies to the right are the ciitical ratios indicating 
the degree of relinbihtv of diffcicntiation 

TABLE 10 

FirTEEN QuFsiioNs 01 THE rdUmj What / Do lest That DniERtNTUTr 
Most ticrwriN tul Success and Failurl Groups 


Questions ratios 

Critical 


1. Going CO bed. (a) early cveiy night, (^) sometimes late, 

(i) always go late 3 5 

2 Eating [a] usually huriy, {b) cat very fast, [c) ent slusviy 3 29 

3 I'alking about mysclfi (n) soinctinics do, {b) nlwnys do it, 

(tf) almost iievti do 3 29 

4 Trtnilile at home (fl) 1 never have trouble, (£>) I sometimes 

have trouble, (c) I am always in trouble 3 29* 

5 In games (n) I want many playmates, (i) l play alone, 

(c) I piny with one peison 2,9^* 

When I lose .i game' (a) I just tiuit, (b) don’t caic if I 
lose, (r) try hnider next time 2 60 

7. Playing gaines. (a) like one or two kinds, {b) don't like 

any kinds, (c) like many kinds 2 60 

8 T.nkmg turn at game (n) let others be first, (^) aKvaya 

want to be fiist, (c) don’t care when I cctmc 2 60 

9 Cafe of schoolbooks (rt) not very careless, (^r) mark them 

all lip, (e) take good care of them 2 31 

10 When I make mistakes {«) tell right .tway, {b) will not 

tell, (c) tell if found out 2 31’*^ 

If In playing games (n) I sometimes quaiiel, [b) I ijuarrel 

easily, (t) I never quarrel 2 27* 

12 Taking more than mv share ( a ) never do, (A) often do, 

(c) don’t if watched 2 19 

13 Having bie-akfast' {a) always have it, {b) eat it quickly, 

(c) never time foi il 2 19 

14. After being absent from school (n) I give an excuse, 

{b) I try to get along without .sn exeiisc, ft") I give an 
excuse, if asked to 2 19 

IS When I am asked to give (a) give, but don’t care to, 

(b) 1 won’t give, (c) like to give 2 IS 
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An examin.ition of the questions in Tables 9 and 10 inilicatc no 
common elements of behavioi oi behavioi tendencies, tvitli one 
exception, namely, the pt efereuce of being alone, lyhich is 
characteristic of the success gioup on both tests. Answers in 
the affirmative to Question 2 in Tabic 9 and to Pait (i) in 
Item 5, in Table 10, indicate a prefeiencc on the pait of the 
success gioup to be alone On the basis of the Woodwoith-Cady 
Questionnaire, this piefeience appeals to be statistically conclusive 
and on the basis of the Telling JFhat I Do Tcsl, the indication 
of such pieference is maikcdly reliable statistically 

Summary and Conclusions 

Two gioups of gills, 50 in each, of relatively equal intelligence 
but diffeiing maikedly in academic achievement, were compaied, 
among othcis, on the basis of the Woodwoith-Cady Peisonal Data 
Sheet and on the Telling What I Do Test, The 'VVoodworth-Cady 
QucbCioniiaire diffcicntiated the success and failure gioups to the 
extent of complete statistical reliability (CR = 5 75) and the 
Telling JFhat 1 Do Test, to the extent of theie being a strong pioba- 
bililv of a tiuc difterence {CR — 3 269) Malndjiistmciit on the 
basis of both tests pointed in the direction of the fading group 

The bi-senal coefficient of coirclacion between success and failuie, 
and the scoics on the Woodworch-Cady and the Telling If'^hot I 
Do Test weie 64 and 37 respectively 

Both tests were coi related lespectively with the Stanfoid-Binet 
{IQ) and the Metropolitan Achievement Battery (total score) 
The coiielation coefficients weie negligibly small in all instance-, 
indicating no common or parallel elements in tlie tests correl.ited. 

The Woodwoith-Cady Quebtionnaiie and the Telhn/} fJ^Jiat I 
Do Test weie itcm-analized and the degiee to which each question 
diffeientiatcd the two gioups, in teiins of critical latios, was estab¬ 
lished (see Tables 7 and 8) 

The 15 questions in each test that diffeientiatcd between the two 
groups most, were compared foi common elements of behavior or 
behavioi tendencies (sec Tables 9 and 10). The only common 
element found was the piefercncc to be alone on the part of the 
success group 

The latter finding appeals to be significant and wariants furtliei 
investigation The tendency to be alone is generally considered 
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symptomatic of an introvert, inferiority oi schizoid tiend The 
tendency to be flionc, appears to be true of the success group m this, 
investigation. There is no apparent reason, however, foi attributing 
introvert, inferiority or schizoid trends to this group of children. 
On tile basis of the total scores of these personality tests the success 
group IS markedly well adjusted as compared with the failure group. 
Thus the question suggests itself—Does not the tendency to be 
alone have a totally diffeient oi an added significance? Is it not 
a characteristic of the more self confident, the more self sufficient 
individual? Is it not characteristic of the person who entertains 
liighci standards and is theicfoic critical of his suiroundings? Does 
not such a person logically prefer his own company compared to 
the less satisfying or possibly vetaiding company of others? 

In the light of the above findings, further investigation is wai- 
ranted as to (a) the validity and reliability of the Woodvi^orth-Cady 
Questionnaire ,iud the TelUng PFhat / Do 2'estj as instruments 
differentiating between academically succeeding and failing children, 
{b) the validity and reliability, for the same puiposc, of the pniticular 
questions^ on tliesc tests tliat differentiated between the twu groups 
with complete or high reliability, (c) the .significance of the tendency 
to be alone especially as chaiactciistic of acadcmicnlly succeeding 
cliildicn 
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INFANT SUCKING AND TENSIONAL BEHAVIOR*^ ^ 

Clinic of Child Devclofimeiit, Yotc Unitiosiiy 


H jM Hat.vfrson 


A. PIlSTORICAL RI'VIFW 

I Sucking Few experimental investigations have been made 
cn the sucking of infants In view of the widespread interest in 
sucking behavioi manifested by students of physiology, medicine, 
psychiatry, ps 5 'choanalysis, psychology, etc , the amount of useful 
infoimation on the subject is indeed mcagci. Histoiicnl surveys of 
studies of the sucking leaction have recently appenred in iiivcBtiga- 
tioiis by Jensen (37) and by Pratt, Nelson and Sun (52) 

Altliough sucking geneinUy functions with a lugh degree of co 
oiilination from the fust clay, this physiological process undeigocs 
considciablc impiovcmcnt tiuniiK the first month of life and it is 
likely that the impiuvemeiit continues beyond this period Canes- 
Criju (12, p. 65) says that "of all senses taste stimuli ceitainly yield 
the piomptest leactioiis" in young infants Koftka (41, pp 85-^6) 
states that infants who lack a cortex suck fiom birtli. He claims 
that normal infants quickly perfect the act and quotes Pioycr as 
setting the learning time at about two weeks. Sollier (41, p. 86) 
states tliat congenital idiots show no improvement in sucking 
Kashain (39) says sucking impioves with practice. Jensen (37) 
also finds that sucking impioves with age. He states that at the 
first feeding situation the infant may make excellent sucking re¬ 
sponses of short duration. One infant did not suck at all .it first, 
while anotliei sucked well for 60 seconds Anothei infant who 


“Accepted for publication l»y Arnold Gcscll of the Editoiifil Board, .Tnd 
received In tlie Editorial Office on March 1, 1938 
^Thc study was conducted at the State Farm for Women, Niantic, 
Conn Tlie writer is especially giatefiil to Miss Elizabeth Monger, 

Superintendent, Miss Elsie Shearer, Assistant Superintendent, and Dr 
Helen Ferguson for then interest and support in carrying on the cjcpcn- 
ment The writer also .acknowledges his indebtedness to Dr Arnold 

GescII for his .assistance in the initiation of arr.aiigements for the 
investigation Dr Clark Hull not only gave technical assistance but 
furnished part of the apparatus The members of Dr. Hull’s infonn.il 
seminar made suggestions concerning the interpretation of the results 
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could not coordinate sucking with swallowing on the first day im¬ 
proved rapidly in this respect foi six days. The child usually has 
to acquire the ability to keep food down. 

Bernfeld (6) says that sucking is sometimes awkwaidly performed 
at first and that some infants have to be taught to feed. He refers 
to sucking as oral grasping, and states tliat infants not only suck 
objects which cannot satisfy hunger but continue to suck after 
tliey arc fully satiated and even suck in the absence of stimulating 
objects Very early in life the child sucks to overcome hungei and 
then goes immediately to sleep. Latei, because sucking itself is a 
pleasuic and he desires to piolong this pleasure, the child stays 
awake. Once the infant has discovered pleasuie in sucking, he 
begins to use Ins fingers, thumb, or fiit for pleasure sucking. Pleasure 
sucking IS largely a matter of tactual plcasmc within the mouth, 
and is accomplished largely b 3 ' rhythmic action of the tongue and 
the Magitot membiancs of botli jaws The importance of the 
mouth in eaily infancy is seen in the fact tliat the oial zone, the 
most primitive tactual organ, imparts the enrlicst information of 
objects 

According to Aiieibach (1) the mechanics of sucking change with 
age. Infantile sucking is accomplished by drawing down the lower 
jaw and thereby increasing the vortical diameter of the oral cavity. 
He states that foi four or five months of life downward stroking 
of the lower jaw plays the principal role m sucking. At two to 
three years the lower jaw still opci.itcs strongly even in drinking 
at a cup, but another mechanism (piesumably the thorax.) is now 
coming to the fore, and jaw movements will gindiially disappear 
until they are no longer noticeable. In adults sucking pressure 
within the mouth occurs through inspiration. Gcscll and Ilg (26) 
desciibe the process of sucking as follows The lips seal the orifice 
of the mouth and compress the nipple The uvula closes the naso¬ 
pharynx. When the Lower jaw and tongue arc depiessed the latter 
contracts and channels This movement of the floor of the mouth 
increases the size of the oral cavity and diminishes its air pressure. 
These writers agiee with Aiieibach that the mechanics of sucking 
undergoes modification with age. 

Cameron (11) in his discussion of sucking says tliat the main 
difficulties of the first week arc mechanical. Success in feeding 
depends on the svickmg power displayed by the inf,ant. The sucking 
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apparatus of the newborn infant does not function perfectly, and 
the mother’s breast yields milk only with difficulty. Strong effective 
sucking which erppties the breast is not acquiied at once. 

Improvement in sucking power with age is clearly demonstrated 
III the results obtained by Herz (31) and Basch (4) According 
to the latter, sucking pressure of the two weeks’ infant was about 
tuple that at birth. 

Sucking pressure of infants has been measured bv several investi¬ 
gators Hciz (31) classified infants according to body length and 
found that the negative prcssuie for air sucking ranged from 3-4 mm. 
Hg for the weakest (shoitcst) infants to 9-14 mm Hg for the 
strongest infants. Piematures recorded pressures of 2-3 mm. Hg. 
Basch (4) repoits sucking picssuies varying fiom 3-10 mm Hg. 
Creamer (16) got sucking pressures of 58-140 cm. HsO (43-100 
mm. Hg) at one time and 41-160 cm. HaO at another. He 
explains that tlie low pressuics obtained by Heiz and Bnsch arc 
mensuies only of single sucking movements. Creamei states that 
the pressuie increases for the fust few sucking movements of a suck¬ 
ing peiiod Jensen’s curves C37) also show tins increase. Creamer 
found that the pressure icqiiircd to obtain milk from the hieast 
varied from 13 to 69 cm HaO, and on the basis of this discoveiy 
classified breasts as easy and hard yielding. Babies fed slower at the 
bieast tlian at the bottle, probably because they had to exert greater 
force (3-8 cm HaO) in getting milk from the breast A child who 
sucked hard without getting any noiiiisliment diopped off to sleep 


Tadi e or Negative Sucmno Phtssures 


Investigator 

Date 

Pressure 

Her?- 


3- 14 nun Ilg 

Bjscb 

1S93 

3- 10 mm, llg 

Pfauncller* 

1899 

7- 52 mm Hg 

Creamei 


+3-10+ mm Ilg 

Bart]i 

191+ 

60-150 mni Ilg 


*Citccl by Barth 


Barth’s (3) apparatus consisted of a sucking c.ap (rubber nipple) 
which fitted closely ovei the mother’s bieast A rubber tube incor¬ 
porated in the cap led to <\ mercury manometer. The infant sucked 
at the cap and legistered the sucking curves on a kymograph. Some 
of the subjects experienced difficulty in adapting to the rubber cap 
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and others liad trouble in breathing Each child appeared to have 
a certain pressure sucking level. L.i/,y suckers, took milk sporadically, 
with no greater force or speed at the beginning of the feeding period 
than at the erul Barth quotes Fcer and SMsswein (a rcfeicnce we 
were unable to secure) as stating that normal infants absorb most 
of the food within the first five minutes. lie distinguishes breasts 
as easy and haul to suck and compares his results in this respect with 
those of Creamer (16) and Bascii (4). 


Pit^sure rcquiied lo empty brenst 




Easy hrenst 

Hard brenst 


Creamer 

(1900) 

(1893) 

1 cm Ilg 

5 cm 

Hr 

Basch 

up to 4 cm ITk 

5-6 cm 

Hr 

Barth 

(1914) 

3-4.5 cm. Hg 

7-8 cm 

Hg 


Kashaia (39) and Jensen (37) lecordcd sucking cuivcs of infants 
feeding from bottles Although tlie appaiatus used by Kasliara was 
relatively simple he obtained excellent cmves of sucking and swallow¬ 
ing flis stud^ shows that sucking ciiivcs of healthy infants aie 
legiilai in foim and continuous with n latio of 1 oi 2 sucks pci swal¬ 
low The cuivcs of newboiii infants show intci luptions of the suck¬ 
ing activity Picmaturc infants anti those suffciing from lack of 
nutrition give iiicgiil.ir intcuuptcd ciiivcs jensett picscnts sucking 
CUIVCS which show “differential icactions to taste and tcmpciature 
stimuli in newborn infants.*’ The carefully planned and dependable 
appaiatus, the extcllent contiol of ‘stimuli and conditions attending 
their presentation, the painstaking preparation of the subjects, and 
caiefully kept lecoids, give great leliabilitj'- to his results Sucking 
reactions to the various taste and temperature stimuli wcie tompaied 
with the control sucking leactions to milk at a temperature of 
40° C Jensen’s curves show that infants tend to maintain a suction 
pressure on the nipple during rest periods and during periods of 
thwaiting. Thwarting consisted m pulling the hair, holding the 
nose, pinching the toe, and altering the temperature oi taste of the 
liquids. Frequent refeicnce to Jensen’s study will be made through¬ 
out this paper. 

Sucking IS not a function of hunger alone The infant sucks 
objects which are wholly inadequate to satisfy his hunger. Even a 
hungry infant will stop crying to suck non-nutritive objects for 
short intervals and, m spite of word to the contrary (10, p 45), 
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some hungry infants will suck tlicse objects for several minutes with 
apparent satisfaction Creamer (16) forced a child to suck hard 
without getting any milk The baby went to sleep in the process. 
Infants suck at objects near them, viz, blankets, clothing, toys, their 
fingers, thumbs, etc They suck their own tongues and make suck¬ 
ing movements with the lips when, as far as can be determined, 
no stiinulaiuig object is present These sucking reactions often occur 
when least expected—when the infant is satiated or asleep In this 
connection, Pratt, Nelson and Sun (52) report that 49 per cent 
of sleeping infants gave sucking responses to stimulation of the lips 
and 40 per cent to stimulation above the lips Again, infants suck 
for long intervals without swallowing—a fact which indicates that 
althougli these two functions are closely associated, swallowing is 
not essential to sucking Because of its frequent dissociation fiom 
fooil-gciting significant psvclioanah’tic impliciitions have been ascribed 
to sucking 

2 Teiisirni The sucking activity and tho grasping leflov arc- 
probably piacticcd in uiciinc life (24, 32, 54, 55, 65). It is largely 
because these two reflex activities (sucking and grasping) function so 
-sii-nilailv in their display of energy that in this investigation they 
me studied in parallel Both activities arc conspicuously vigorous 
eaily in life, Cutaneous sensibility is high in both lip and palm 
regions A close functional rclationsliip exists between these parts. 
The hand to mouth reaction is piobnbly the earliest perfected distnl- 
pioxiinal movement Both activities apparently function with gieat 
force during hunger and with relatively little strength at sati.i- 
tion (28) Finally, these activities lend themselves leadily to simul¬ 
taneous expciimentation without interference with each othei 

At birth the mouth is superior to the hand in what might he 
called directed activity and definiteness of function. Upon proper 
stimulation the mouth can both open and close and with the aid 
of head and neck movements institute a strenuous search for the 
stimulating object. The hand can close upon palmar stimulation, 
but only infrequently (foituitously) open in response to anv form 
of stimulation; and it would be stretching a point to state that the 
hand actually searches for a stimulating object in a manner com¬ 
parable with that of the mouth In addition, the function of the 
mouth in early infancy is fairly clear (52, 53), that of the hand, 
uncertain 
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It iji kiiown that “marked activity in one set of muscles—the use 
of the leg museles in long walks, for example—will diminish tlic 
amount of work obtainable fioin other muscles, such as those of the 
arm” (33, p 5l) The loss of cncigy by the remote muscles is 
probably due to the work done by these muscles in support of the 
major activity Now the sucking activity is accomplished principally 
by the action of muscles in the oial region. However, the entire 
skeletal musculature nppaicntly adjusts itself to attend and abet 
the activity. Thus it is piobable that clianges in the .imount of 
energy expended by the specific muscles engaged in carrying on the 
sucking activity arc accompanied by cotrcsponding changes in the 
tension of the skeletal musculature If this assumption be true, 
strong sucking will be attended by strong musculai tension, weak 
sucking by low tension. Resting between sucking periods will show 
the muscles enjoying relaxation. Observation of infants during the 
feeding pciiod appears to confirm these statements. The principle 
of “phni-muscular combination” (17, pp 128-129) probably extends 
to the sucking activity 

If the tcnbion of the body mubculntuic vaiica directly with the 
strength of the sucking activity, a record of the changes in tension 
of a small group of muscles, such as the finger flcxois, during this 
activity might well be indicative of the changes in tension of the 
total skeletal musculatuie Fuithcrmoic, gripping responses during 
peiiods of contented sucking and during pciiods of thwarting may 
be expected to assume definite characteristic patterns which contiast 
strongly with each other and aie Indicative of the somatic tensions 
attending these periods In this connection Kempf (40, p 561) 
in discussing the tonus of sofnatic muscles in their relation to viscero- 
aiferent impulses states that Cannon and others supply physiological 
evidence '"of characteristic streams of afferent nerve impulses giving 
characteristic cravings and emotional feelings ni aftective tone, from 
characteristic degrees of tension and distenston of different visceral 
segments.” 

Studies of musculai tension during changes in affective state have 
been made by several investigators Among the experiments which 
particularly conccin this study arc the following. Titchener (63, 
pp. 149-171) picsents expciiments in which the form and direction 
of involuntary arm movements legistered bv an automatograph and 
the strength of pull on a dynamometer were used to indicate the 
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physiological changes accompanying changes m affective conscious- 
ness In the dynnmoinetci test the typical strength curve for highly 
pleasant stimuli shows an immediate diop followed by a rise to a 
point exceeding the level of the noimal curve Very unpleasant 
tastes are accompanied by a sharp drop followed by a slight recovery 
m pulling strength. Totten (6+) found that in 6 of 1+ experiments 
wherein emotional states were induced in adults there was an increase 
of oxygen consumption at the time the emotion was in foice Mus¬ 
cular tension in aims and legs was noted 

Johnson (38) studied the lelation of tciupciamcnt to “tension 
of expicssive muscles” hv recording alterations in finger pressure 
applied to a special form of stylus with whicii the subject topped 
at maximum speed Duffy (21) instiucted liei subjects to press 
a key only when a led light appealed Duiing the task n kymo- 
graphic iccord was taken of the iniisculai tension of the other jiand 
by Its pressure on a rubber bulb She found that tension so meas¬ 
ured “is coitelated with excitability’’ and that “the type of tension 
line seems correlated witli ccitain reaction tendencies of tfic individual 
rnd inav be lield to leveal certain of his tcmpeiamental cliaiac- 
tciistics” In anothei study (22) in which she expeiimented with 
disciiiTunativc le.ictions and with tapping DuQy found that subjects 
showed marked individual difteicnces in muscular tension High 
tension individuals apparently “lated lower on stability and degree 
of adjustment to the environment” and tended to "picss the reaction 
key with greater force.” Chase (14) used a motivation dj'naniotnetcr 
foi recording the strength of grip and found tliat childien wlio 
have scoied a picvious success in the peifoimancc of a task tend to 
work under greater tension under failure tlian undei success in a 
diffeient task 

It IS gencially held that muscular tension increases during mental 
woik (7, 44), and that tension increases the efficiency in peifoimancc 
of mental tasks (7) Howevci, Zartman and Cason (71) find that 
the relationship between muscular tension and mental efficiency 
appears to be negative and point out that several other investigators 
also disagree with the general rule Luckiesh and Moss (48) found 
“a coirclation between ilKunmation intensity and ncivous mus¬ 
cular tension resulting from visual effort” Vaiiations in tension 
were determined bv rccoiding changes in prcssuic bv the fingers of 
the left hand on the knob of a concealed key TJie lesults showed 
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rhat miiscnlar tension attending re.uiing .it 1, 10 and 100 loot candles 
respectively, decreased as the intensity oi illumination -was increased 
Russell (57) studied the "iclative eniLienc 3 - of relaxation and 
tensEoii in perfonning .in act of skill” by rct^uiring subjects to toss 
tennis balls at a target under three conditions of tension fur the 
.irm He found an inverse lelation between tossing .\cc\iiacy and 
degree of muscular tension However, tin* wmnuiig-uj) effect u’lthin 
a trial varied directly xvitlv tension. 

Wlien an infant is confronted with a bitiiatioii which c.ills for 
the expenditure of eneigy, musculav tension at such a tinre will be 
diffuse W.^tson .iiid iHorg.in (67) state that stiffening of the 
body was the most frequent response to arm icstr.unt, H’ayUir (60) 
found that restraining the movements of the .iinis of young infants 
resulted in much gcneiahzcd activity in which leg movements pie- 
domiimted Trunk and head movements weic also of frequent 
occurrence. Dockciay and Rice (20) found that lesponscs to paitv 
stimulation consisted largely of gencinl ‘‘mass” inovcineius Watson 
(66) says tlmt hniitmg or liaiiipermp the freedom of body move¬ 
ments in infants is a nntuial stimulus to rage 

In discussing reactions of the neonate, Pratt, Nelson and Sun 
snv (52, p 208), 

lu bcUavior, however, Ib gcnemhicd, that U, stimulation o£ 
nimoat any group of reccplors by utmost any kind of stlmiilus 
will lend to n icsponse in olmoet nny pnit of the oiganiEin 
The reaction tends, however, to mnni/est Itself most attongly 
m that pare ot the organism which is stimulated, and from 
there spreads out with decreasing frequency and nUeiibity to 
the other segments of the bodv 

According to Pr.att (53), Iiwjn (34, 35) and Rich.irds (56) 
bodily activity ot the neonate increases as the next feeding period 
approaches ‘‘The general activity spreads so that almost all of the 
musculature of the body is in action” (53, p. 200). 

Ill passing, Levy (46) in his experiment with voung dogs &tates 
that short time suckeis showed a greater and a more prolonged 
tendency to suck at objects between meals than did long time 
suckers. He assumes in human infants, as well .is in dogs, a sucking 
phase of a certain duration. Lack of sufficient sucking activity 
leaves the sucking apparatus in a state of tension In order to 
attain a state of complete relc.ise of tension at feeding periods 
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sufficient iTieans must be provided foi satisfying tlic craving for 
both food and sucking 

B. The OnjECT of the Exferimhnt 

Inasmuch as a gicat part of the waking life of the young infant 
IS occupied with the acquisition of food, the present study is concerned 
with the natuie and strength of sucking leactions at feeding tune 
and also witli the emotional and ph 3 ’-sical reactions wliicli arc asso¬ 
ciated \i’itli lutngei and feeding lesponses. 

Specifically the problems ,uc (a) To meaiiuie the stiength and 
duration of sucking lesponses at feeding time undei conditions 
wliRiem the child obtains nounslimcnt and wherein he obtains no 
nourishment, under conditions wiieicin nomisiimcnt is obtamed 
easily and whcnin it is obtained vvith difiicuhv, and under conditions 
whciein the feeding piocess js delayed or inceiuiptcd (^) To find 
the lelation of body tension, as leflcctcd in giipping pressure, to 
sucking under the above conditions and to intciruptions in the feeding 
piocess (f) To dctciinine changes in sucking picssure, gnppiiig 
pressuie, postuie and emotion dviiing sucking, lesting, and witli- 
holding of the nipple It will be noted that the situations described 
are conti oiled piescntations of situations •which occui in the every¬ 
day experience of the infant. 

With bottle babies sucking lecoids include sucking air thiough 
an easy nipple, sucking milk through an easy nipple, and sucking 
milk thiough a difficult nipple Sucking rccoids of bie.ist babies 
were obtained priiicipallv at the mothci’s breast, liowevcr, a few 
records of air sucking weie also obtained fioin these babies With¬ 
holding the nipple was piacticed in the instance of all babies Only 
two feedings weie lecoidcd in full one of a bottle baby and one 
of .a breast baby The latter infant fell asleep dumig the feeding 
and did not awaken during his trip back to the nursery 

As the expeliment piuceedcd it was found that close adherence to 
the procedure of feeding and hampering could not be mantaincd 
with all infants Therefore when the emotional excitement for any 
infant icached a point at which it was inadvisable to follow the pre¬ 
scribed piocediirc, the thwarting situation was imnicdiately dis¬ 
continued and the nipple restored to the infant It was found 
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necessary to follow this piecaiition moie fieijiiciitly with bieast 
babies than with bottle babies'-^ 


C. Apparatus 

The appaiatufe foi bottle b.ibies consisted of liyKci.i bottles and 
nipples (6 Ciasy and 6 difTicuLt nipples), an extension kyinogiaph 
witli 10-incli diums (canying paiiei about 72" lung), 2 mercury 
manomctcis, a hand capsule and 2 markers. One mnnonictci icgis- 
tcied sucking picssuic It consisted of a double U-tube, each U 
about 12 inches in height One U-tube contained the mcicuiy 
(heiglit of column 6") and the otliei contained watei The fice 
end of tlae U-tube cont.iinmg the water communicated with the 
hygcia nipple by means of a lubbei tube and a fine buiette-like glass 
tube, the small end of winch was attached to the special small 
lubber tube of the nipple 

Ploles tveic made in the nipples, one at the tip of the nipple 
and the othei near its inaigin A small rubber tube (3 mm in 
outside diamctei) was diawn thiougli the niarginiil hole inside the 
nipple and then tluough the oihci hole (sec Figuic 1) The tube 
was trimmed off flush with tlie tip of the nipple and then cemented 
(U S. Rubber Co cement) to it at the iwo holes so that the nipple 
was air tight in these places. J4ew holes through wlncli the milk 
flowed were now put in the end of the nipple by means of a hot 
needle. The nipple couUI not collapse under piessuio The tip of 
the nipple then contained two kinds of holes, the opening of tlic 
small rubber tube which communicated with the mcicuiy manometer 
and the holes thiough winch the infant sucked the milk from the 
bottle All L-rod of steel with its disked end nisei ted into the 
free end of the nicrcuiy U-tube floated on the top suiface of the 
raeicury. This steel marker rose and fell with the mcicuiy column 
and registeied the sucking piessure on the paper of the kymogiaph 
The second mercury manometer with its marker legistcrcd the 
gripping pressure. This appaiatus consisted of a small sensitive 
rubber capsule, x 2 x 1 cm. (wlien inflated), which lay within 
A silk sheath The sheath picvented distention of the capsule The 


®Geacll and Ilg (26) give a tboroiigli desciiption of tlic feeding behavior 
of infants throughout the first two yeais of life. The section ou “Weaning 
and Transitions" (pp, 117-t21) presents an excellent disciissiun of infants' 
preferences for breast and bottle 
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capsule was connected by means of a thick walled lubber tube with 
the mcrcuiy manoinetci A T-tubc and an valve provided control 
of the air picssuie wiclun the gripping piessiire appaiatus In older 
to inflate the capsule, an piessurc of 6 mm, Hg was constantly 
maiiiLained within the appaiatus Tlicrefore, if one is interested 
in exact measures of piessme, 6 mm Hg should be added to all 
rccoids of giipping pressuic appealing in tins paper An electric 
tune maikei opeiating at intervals of 15 sec and a signal marker 
completed the lecoiding appaiatus 

The above appaiatus with the exception of the bottle and nipple 
was also used foi bieast babies A small 3 mm tube from the fiist 
ineicuiy manoinctci was held snugly against the mother's breast. 
The end of the tube which was lield in place by the mother lay 
just at the end of the nipple The baby’s mouth closed on tlic 
nipple and tlie tube simultancouslv’ Accouliug to the mothei's 
lepoitb and oui obscivations, the babies leactcd to this situation 
just as they leacted to the bieast without llie tube. 

D RncORDS 

In addition to the kvmograplr rccouls, observations weie made on 
the following kinds ot behavior 

General acuvily of infant trunk, aims and legs 
Chntiges in posture dining resting, sucking, waiting, nnd 
withholding the nipple 

Tenseness of inusculatuic nims, legs, abdnincn 
Evidences of emotion ciying, fretting, restlessness, nntabiluy, 
siniling, calmness, etc 

Nntuie of the sucking movements 

Uody tension during strong, weak, megiilai sucking, .snd 
month ing 

Recoids of the infants include the condition of the diapeis (diy, 
wet, soiled) befoie the infants were undressed, and whether oi not 
mictuiition occuiied during the musing peiiod Although ciying 
before the feeding peiiod was of fiequcnt occuricncc, this behavior 
always ceased during lemoval of the clothes or on transfer to the 
expciinicntal room Hence, no difficulty was expeiienced in the 
prepniatioii of the expciiment 

The fiequent appeal ance of penial tumescence made it necessary 
to recoid and study this behavior as follows; 
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I Timicsrence and coincidetilal nctivities 
2. Detiimescuiict; and coincidental activities 

Photographs of sucking anti vclatcc! responses weic not taken 
during eYpeiimentation However, when the study was completed 
and the behavior could lie pnidicicd, the experiment was icpeatcd 
with two infants for the puipnsc of photographing the behavior 
In both instances the pliotographs fully confirmed the conclusions 
drawn from this study 


E Caiibration of Nii'pi.us 

The. piessme. ictiuired to force \vatci at a tcrapeiatuvc of 45° C. 
through the difRcult nipples was deteinnncd ns follows. A glass 
tube was inscitccl and sealed in a hole boicd in a hvgcia bottle near 
its bottom The water was put m the hottlc and the nipple 
attached The bottle was turned upside dow’n to the position 
ui which bottles were presented to the childicn A picssuic bulb 
winch communicated with a gtadiiatccl mercui}’ manoinotei was 
connected with the glass tube of tlie bottle The amount of slowly 
applied picssuic icquiied to fence tlic water tliiough the nipple was 
obtained by observing the mnnomctei rending at tlic rnoment when 
water was first detected emetging from the nipple, Twenty trials 
with each of the nipples wcic made at the beRuinmg of the experi¬ 
ment At the close of the experimentation the nipples wcic again 
tested (10 trials each) No other tests of nipple resistance were 
made, although each nipple was caiefully examined before it was 
used. Tlie easy nipples weie tested m similar manner If water 

TABLE 1 

CxiinRATiON or Nu'ViBs 

DiFriCLii.T Nipples Pressure in mm Ho Rnouincn no Porch Water at 
Temterature or 4S° C Through Nipple 

Be/oic experiment begun At end of experiment 


Nipples 

Average 

pressure 

Pressure range 
(20 trials) 

Average 

pressuic 

Pressure ran 
(10 trials) 

1 

114 

9-15 

102 

8-14 

2 

107 

9-lS 

10 0 

8-12 

3 

9 3 

7-13 

3 2 

7- 9 

4 

104 

8-13 

10 4 

9-11 

5 

81 

fl-11 

8 0 

7-10 

6 

98 

7-14 

10 3 

8-13 
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could lie ^olced tlnough the nipple at a prcssuie of 2 mm Hg or less, 

It was judged an easy nipple^ (see p 368) 

F Proceduric 

The baby was completely imdicssed before he was brought to the 
expeiimcntal loom, the tempcratuic of which was about 85“ F A 
light blanket coveied the baby until the eypenment began He was 
placed in a crib with a double pad and sheet immediately under him. 
An evtia mattress seivcd to raise him to a convenient level with 
respect to the apparatus Bieast babies reclined on the motlici’s 
lap duiing the expeiimental peiiod In oidcr to disturb the baby’s 
posture as little as possible duiing feeding and withdrawing the 
nipple, the mother leaned forward so that her breast was above the 
baby's face. To remove the nipple from the baby, the mother 
ipeiely assumed an upright position When evciything was ready, 
the top blanket was removed and the rubber capsule was placed m 
the right palm so that all finger tips, except the thumb tip, closed 
on it The kvmogiaph was started and a 2 min record of giipping 
pressure without sucking was first lecoided From here on the 
procedure vaiied For one infant the easy nipple would be withlield 
for two minutes before he was peimitted to feed from it Later 
the difficult nipple would be substituted fo>r the easy nipple, then 
the easy nipple given again and after a time withdrawn Thus 
the infant might suck at the easy or difficult nipple tliiec or fnur 
times at one feeding peiiod Similaily, a bottle or breast baby 
might have the nipple withheld or withdrawn (both listed in Table 
6 as “withheld” or “icmoved”) thiee times at one feeding period 

Thus It is found that 

In 29 instances gripping pressure alone (withholding the nipple) 
was continued foi two minutes 

In 21 instances air sucking from the bottle for 2-9 minutes fol¬ 
lowed the 2 min, giipping pressure iccord In 18 of these instances 
the bottle was icinovcd for two minutes and then restoicd to the 
infant 

In 17 instances there was milk sucking tlirough the easy nipple 
for 2-9 minutes In three of these instances the nipple was removed 


“Nipples wlucli yielded milk too easily weie tried and discarded. When 
milk escapes through the nipple under its own picssure, the child la usually 
upset Milk overflows the mouth and choking and crying frequently occur. 
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after two minutes, withheld two minutes and then restored to the 
infant 

In 29 instances two niinutcs of easy sucking of milk was followed 
by four minutes of difficult sucking of milk (Changing of nipples 
requited about 10 seconds ) 

In 15 instances breast feeding of two imnutes was followed by a 
period of one minute duiing wliicli the breast was withheld 

At all bottle feedings the expeiimcnt ended Avitli the infant suck¬ 
ing milk from the casv mpplc oi his own bottle (his regular nursing 
bottle and nipple) Similarly, bieast infants wcie peimittecl Co suck 
without fuitiier interfeiencc during the remainder of the feeding 
pciiod. Recoiding in encli case continued until the kymograph 
paper in use was exhausted- Tlie bottle milk used in the experi¬ 
ment was the infant’s portion of the regulai supply of milk used 
for feeding the infants of the hospital. The tciripcrnturc of the 
milk at the stait of the expeiiinent was 42“ to 45“ C. During 
the e\peiiment the teinpeiature often diopped to 37“ C and infre¬ 
quently as low as 32’ C No diffeicntial sucking reactions to these 
changes in tcmperatuie weie obtained 

Continuous records of the types of bcliavioi studied vary from 30 
seconds to Q minutes, All mcasiucs in Tables 2, 3, 4, and 5 refei 
to complete iccoids of a particular kind of feeding, not to a portion 
of the feeding penud Roi exainplc, if an infant sucking at the 
breast has the nipple lemovcd thiee times duiiiig the course of the 
sucking peiiod, nccoiding to the above tables thcic is only one 
feeding peiiod Similarly, if ,i bottle baby sucking at the easy 
nipple has his feeding interiupted tUiec times by withdrawal of 
the nipple or substitution of difficult oi diy nipple, theie is only 
one easy feeding period 

The subjects used in this study were 10 male infants With one 
exception (Lon) all weic stuidy and aleit. Their records credit 
them with a vigoious giasping reflex Six of the infants wcie fed 
entirely from the bottle, three from the breast, and one from breast 
and bottle, Then ages ranged from 1 to 43 weeks 

Recoids were taken which coveied 30 feeding periods. Some of 
the infants weie used only once; otlicis weic used several times 
Some of them wcic used twice on tlie same day at diffeient feeding 
periods. Lauj Lon, and Fis vcrc followed ovci several weeks (see 
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W signifies that the infant micturated daring the e-cpenment 
'A 2-pressure level of sucking wilh no intermediate pressure 
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-A 2-pre5sure leiel of sucting with no iDtcrmediaie pressure 

m Signifies that the feeding occurred at the right breast, and LB Signifies that the feeding occurred at the left breast According 
to the mother's statement, Len prefers the right breast 
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Tables 2, 3, 4, and 5) The infants and the numbci of times each 
scivcd as a subject aic as follows' 


Infants* 

Po<u>, bottle baby 

Obi, breast baby 

Am, bicast baby 

Pill, breast baby 

Lan, bieasc and bottle baby 

Fu, bottle baby 

Loit, bottle baby 

Dntj bottle baby 

Mor, bottle baby 

Gie, bottle baby 

The cusLomaiy sanitaiv piecauti 
to apparatus, nipples, and milk 


No of times used 
1 
3 
2 
1 
S 
7 
5 
1 
1 
1 

were observed with icspcct 


G Rl'bULTS 

Although even a hiingrv neonate, may suck foi several minutes at 
an empty nipple, sucking is primniiLy a food-getting lesponac This 
18 shown by the fact that unless the activity is eventually rewarded 
with food, sucking gives way to fietting and ciying When the 
Ineast oi bottle is piescntod the infant concentialcs his energy in 
consuming the milk. Movements of the head, trunk and legs, clench¬ 
ing of the hands, and clinging to the mother aie all parts of the 
food-getting response If the milk flows easily, bodv activities arc 
few and mild, if difficulty is expeucnccd in obtaining the milk, 
they become numcious, vigorous, and me often accompanied by 
fretting and ciying The infant continues to suck milk until he 
is satiated, falls asleep, or exhausts the supply He stops only to 
bieatlie oi rest Thece brief lests with the nipple in the mouth 
may he the fiist stage of plaving with the nipple As he gets older 
a time aiiive.s when for shoit intervals m the fceduiy; period he 
forsakes sucking to look ainiind or indulge in pseudo-sucking oi 
mouthing 

1 Durniion of Sinking Pei tods Tlic duration of sucking 
periods was determined foi all types ot sucking, but attempts to 
chart the results met with serious difficulties. In the first place 
there was a great deal of mouthing and very weak sucking Most 
mouthing occurred with the lips slightly slitted so that no pressure 
was registered However, mouthing witli lips closed sometimes 

*The ages of the infants at the times they were cxpeiimeiitcci upon is 
indicated in Tables 2, 3, 4, and S 
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g.ive slight dcpi essioiib in the sucking cuivc—not unlike weak suck¬ 
ing. In fact, mouthing ami weak sucking were not always diftei- 
entialile There were single and double strong and weak sucks 
followed by a rest, and long and short sucking pciiods separated by 
periods in wliicli sucking movements ceased but negative picssme 
was maintained on the nipple (icst hut not complete rest) There 
weie peiiods of spoiadic stiong and weak sucking scpaiatcd by 
momenta])' rests Often a shoit oi long peiiod of sucking deLciiorntcd 
into vciy weak sucking and mouthing movements, some of which 
registeicd In ncailv all cases single sucks occurred which could 
not be identified definitely as belonging to a seiics of sucking 
movements 

In the face of these diHiciilties, it was necessaiy to set .in aibitiarv 
rule for deteimining the length of a sucking peiiod One suck or 
.1 senes of sucks in winch the successive sucks weie not scpaiatcd at 
anv point by a time interval of one second or moic constituted a 
sucking pciiod Sucks of less than 2 mm. Hg picssuie weie igiioied 
unless they signaled the start of a sucking peiiod. In 'Fables 2, 3, 
4, and 5, sucking peiioils weie designated as shoit (b) if they lasted 
10 seconds or less, and long (L) if they evtended beyond 10 seconds. 
Wlicn both long and short sucking pciiods occuiied cluiing a situ.n- 
tion, they were so indicated (L + S). 

T.iblcs 2, 3, 4, aiul 5 contain lather full descriptions of the 
concurient sucking and gnppuig icactiouis of infants to air sucking 
and to difficult nipple, easy nipple, and breast feeding Names of 
infants appear in the fiist column at the left of the table. '^Flic 
condition of the diapeis, diy, w'ct, cn soiled, at the time when they 
were removed before the feeding period, anrl whether oi not micutii- 
tion occurred during the course of the expciimcnt, aic shown in tlic 
second column The age of the infants and time of feeding aic 
indicated in the following two columns Next each of the four 
different sucking situations, le, an, difficult nipple, easy nipple and 
breast, aic considcicd with icspcct to time (in sec) ijcimitted for 
sucking, the peicentagc of this time actually spent in sucking, wdicthci 
the individual sucking peiiods are long oi shoit, the lange of these 
periods in seconds, sucking pressuie in teims of tlic laugc and median, 
and the range of giipping piessuie and the median giipping picssuie. 



II M IIALVI RSON 


385 


Of the total time allowcil foi svickiiij' In each of tlie fovii nipple 
situations the amount of tune (iii S<') actu.illv spent in siu.lclns 
was as follows 


'Vir Slicking (21 cases) 

40% 

DilhciilL nipple sucking (20 c.ises) 

60% 

Easy nipple sucking (8 cases) 

80% 

Uieast sucking (10 cases) 

90% 


Although the numbei of seconds nn infant acuiallv spent in suck¬ 
ing in e.ich situation w.is dettimincd, the peicentagc of time i_i edited 
to him was tlie neiiicst multiple of 10, The onh’ exception to this 
lule was at pcicentages above 95 ami helow 10, in which instances 
evaet tncasuics appealed to cans' some significanuc Foi cxaiujile 
Lou at 12 weeks made but two fciblc sucks lasting .i scloiuI at tlic 
1 o’clock feeding when sucking an This icpicsentetl oiiI\ of 1 
lici cent of tlie total time pLimatcd foi an sucking On the othei 
hand, Lan .it 10 weeks sucked contiiniouslv foi almost the entiie 
pciiocl (oi ^18 pei cent of tlic tunc) allowed foi suelcing at the light 
bie.ist at the 10 o’clock fccduig 

Only two infants, one at the hi cast and one at the e.isy nipple, 
sucked contiiniouslv tliiougliout a faitiiation A few of them took one 
01 two vciv biic’f icsts .ind thus fell slightly below 100 pci cent 
in sucking tune Infants usuallj’ sucked continuouslj foi a long or 
short period .u the easy nipple or breast, then icstccl foi a shoit 
tune and lepc.itecl this piocosb until they had fiiusliccl feeding The 
duiatiori of single sucking peiiiuls vaiicd from one second to seveial 
minutes 

The langc foi all infants in tlic foui sucking situations was 


Air 

Difiiciilt nipple 
Easy nipple 
Breast 


1-171 soc 
1- 91 set 
1-193 SCI 
1-180 set 


Tlic langc of the medians toi the individual infants in each 
situation was 


All 

Difliciilt nipple 
Easy nipple 
Bie,ist 


2- IS scL 
1- 2(> sec 
1- 54 sec 
3 112 sec 


Long sucking peiiods predominated m easy mpplc ,uul hieas' 
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feeding, short sucking pi^iiods iucdQmiaa.tcd tn air sucking, long 
and short periods wcie of equal fiequcncy in difficult nipple feeding 
2. Swalloivtftff. Accoiding to Jensen (37) the infant swallows 
when he has ncciimiilatcd a ceitain amount of milk in Ins mouth 
Althoiigh no swallowing occurs dining the fust few sucks, aftei 
the sucking is well iinclci wa}' a suck is usually followed by a swallow 
In one instance the intio of sucking to swallowing is 2 1, Jensen 
repot is that there is no swallowing in an sucking 

With older infants, however, the suck-swallow ihytliin changes 
In addition, the swallowing activity'* frequently occurs with the 
C 01 J 1 C 1 S of the mouth slightly ajai so that the movement docs not 
register." On many occasions the lips opened at each swallow At 
Other times they opened only for occasional swallows, 

Without unduly stiessmg the ehcct of puicLicc on sucking bc- 
havioi, it can be stated that altliciugli tlicic svcic many mstaiiccb 
in wlucli tlie suck-swallow latio was 1 1 or 2 1, whoie nouusliment 
was obtained, thcie i\cic also many instances wherein the intio was 
vciy complicated On the otliur Iniiiil tlieic weic many instances 
m winch two or more successive swallows followed a sei ica of sucks 
On these occasiorrs there was fiequcntly a definite pause in the 
sucking activity Sometimes Lite mouth was slightly par led At 
othei times it was closed and swallowing was lecoidecl as notches 
on the sucking cuivc at the 0 ptessure level, Double swallowing is 
not unusual Obscivation of oldei infants, 12-40 weeks, leveals 
that two successive swallows occasionally occui tvlicn milk is easily 
obtained. Anothei peculiaiity is th.ir infants feeding at a suck- 
svi’allow i.itio of 1 1 will suddenly shift to scvcial sucks pci swallow 
Present lecoids show that the suck-swallow latio vaiics con¬ 
siderably for the easy and difficult nipples and for the hioast The 
number of sucks pieceding a swallow at the easy nipple tanged fioni 
1 to 10 with a medium of 4 The number ot sucks pci swallow at 
the difficult nipple ranged fiom 1 to 28 with a median of 6 and at 


®An excellent description of tlie pioccss of swallowing is pitseiited by 
Gesell and Ilg (26, pp 29-32) 

“When the lipa wcic dry, observation showed tlint dining swallowing 
the coincvs of ilic mouih weie slightly ajnr When the lips were wtt, move¬ 
ments of the air bubbles in the milk at the coincis of the inontli indicated 
that the lips were sepaiated during sw-sllowing Aii bubbles lising in the 
milk of the bottle during a sciics of ihcse sucks and swallows fuinishc-- 
additional proof that air must have entcicd the mouth 
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tlie bie<ist 1 to 22, with a median of 5 L/i/i at 9 weeks revealed a 
range of 1-14 ^ucks, median 4, at the left bicabt, and a range of 1-6 
sucks, median 1, at the right breast; wliicli inobably indicates that 
he obtained a smaller amount of milk per suck (due to difficult 
breast or low milk supply) at the left than at the right breast. Laii 
also showed double and, infrequently, tuple swallows at the right 
breast 

In general it is true that no swallowing occurs duiing an sucking 
However, over a protracted period of air sucking the accumulation 
of saliva probably necessitates occasional swallowing movements At 
least our iccoids leveal a few tvidclv separated swallowing move¬ 
ments In this connection Pievei (53, p 258) states that while 
swallowing is normally nssoci.tted with sucking, it is not essential 
to piolonged sucking at tire empty nipple Variations in tire piessiiie 
of the individual sucks of a sucking senes resulted in changes in 
the suck-swnllow ratio Such clinngcs occurred frequently in difficult 
sucking In the easy nipple and breast feeding situations sucking 
<ind swallowing generally took place with gicat regularity and often 
nsbumed n denmte ihythm The records show numerous mstnnccs 
of tioch.iic and dacti’lic ihytliins (see Figiiies 4-Ii, 6/1, and 7). 
Rhvclinis of 4, 5, 6 and 7 sucks to a swallow appeared less ficquently. 

3 Siicktn/; Rale The rate of sucking varied coiisidciably for 
the different situations The number of sucks pei miinite for all 
types of sucking i.ingecl fiom 44 to 208 For the diftcicnt sucking 
situations the iiitcs were as follows, 


All 

Difhciilt nipple 
Easy nipple 
Breabt 


84-208 sucks per niiinitc 
76-140 siiclfs per minute 
44-132 sucks pci minute 
84-108 sucks pci minute 


The fieiiuencics wcie obtained from the first five minutes of 
sucking Inasmuch as it was not always possible to find Tmimite 
periods of continuous sucking, the rate for c.icli sucking situation was 
obtained by adding the number of sucks which occurred in four 
widely sepaiatcd 15-second intervals, each ot winch was located 
midway of a sucking period 

Available sucking cuives of the neonates used in Jensen’s study 
(37) show that these very young infants sucked an at a rate of 
more than 100 sucks per minute and milk of a temperature of 
40° C at a rate behvecn 60 to 90 sucks pci minute 
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In this connection compiiiison of the ^iickitiK cuivcs in feeding at 
the easy nipple revealed that the sucking latc per minute ^vas, 

St to 100 sucks foL prolonKcd ^vcak siickinjt 
80 lo 88 sucks foi pinloni'cd stionj; sucking 
96 to 112 sucks foi piolotiffctl deep Mickiug 

Halifissiiilcowa and Model (2) state that all ncwhoin Infants do 
not suck alike They classified then 117 infants as follows. Fail 
to suck, 12, weak sucking, 21; noimal sucking, 74, and active 
sticking, 10 The iioiinal sucker nintlc 7-13 sucking movemeats m 
succession and then paused foi a second before lepe.iting this pei- 
foiinaiicc The active suckei made moie sucking movements befoic 
pausing One active suckci made 112 sucking movements in the 
fiifat mimitc and continued to feed stiongly foi 10 minutes during 
which time he made a total of 580 sucking movements ‘When the 
newborn infant was placed at the inotliei’b lucast he made seaicIiEiig 
movementb with the' head and opened hit. mouth as if seeking 
the inothei's nipiile Dining sucking the pulse iiicicascd as much 
as 16 to 30 beats pur minute and appeared inoie rbytliiiueal tlian 
usual Rcspiintion also accelerated and became inoic ihyihniical, 
although Its icguhuity was intciiuptcd occab<ionally by lung sighs. 
Body tempeiatuie, determined nnaLly> fell slightly duiing the feeding 
pci lod 

From the point of view of the physiology of fatigue, sucking 
movements are piobably essential to pioper feeding of the young 
infant. Me controls the amount of milk in the moutli by legulating 
the stieiigth of the sucking movements Foi each such movement there 
IS a phase of tension—fatiguc-piodiicing phase—in which the infant 
Clicks, and a phase of icla'^ation (33, p 28)—iccupeiation—during 
which he rests and ficquciUly swallows Thus each siu.k cycle is 
a physiological process in which encigy is not only being consumed, 
hut also icstoied. Sucking of this type is supeiioi to sucking in 
which negative pressure is maintained without sucking movements 
Now It IS quite piobablc that infants at times obtain milk by the 
latter method When an infant appaicnlly testing maintains a 
sucking pressuie gicater than that icquiied to nlitain inilk through 
the nipple, there is reason to believe tiiat lie is obtaining milk at tins 
time even though he is making no sucking movements Instances of 
strong sucking picssuic without sucking movements occin in bic.ist 
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and easy nipple feeding (sec Figuie 7) In tins connection some 
of Jensen's cuivcs sIioav this pcculiaiity 

The late of sucking probably depends in p.iit ou the fictiucncy 
nt which swallowing occiiis and thcicfoic on the ease with which 
milk IS obtained In tlic case of air sucking tlie sucking late is 
high because the swallowing activity which piob.iblv letaids the 
sucking activity usually is absent When milk is ahtained with 
difficulty, scvcial sucks arc icquircd to get as much milk as is 
obtained bv a single suck at an c.isv nipple Hence, if swallowing 
depends on the amount of milk in tlic moutli, fewer swallows per 
minute will occur in difficult sucking than in easy sucking. Thus 
the ictaiding influence of swallowing will only sliglitly aftect diffi¬ 
cult sucking Anothei icason advanced foi the high sucking latc 
m difficult sucking is tliat the insufficient flow of milk causes the 
infant to “speed up*’ his sucking 

4 7'ypes of Suckn}^ Sucking piessuic was usually stiongci 
at the stait than at the end of the feeding pciiod In 10 tests of 
sucking picssurc with the easy nipple dm mg which the milk supply 
was absoibcd, theie weie eight instances in winch sucking prcssuie 
decieased during feeding and two instnnccs in which tlieie was 
no nppiccinblc fall in picssuie In the lattci instances the infants 
continued to suck air after the milk supply was exhausted and iti 
one of these instances the infant ciicd and sucked alternately until 
he was lemovcd If it be tiue that the nouiial infant consumes 
most of the milk within the first five mumtes of the feeding 
pciiod (3), It can he easily undeistood that sucking prcssuie would 
be stiong dining the fiist stages of feeding 

Thcie weic maikecl individual diftciences in sucking A study 
of the sticngth and charactei of sucking, based on obseivation of the 
infants and examination of the kyniogiaph iccouls, disclosed the 
following types of sucking 

n Indolent weak® sucking foi shoit pciiods scp.uatcd by long 
periods of quiet, looking around, oi playing with the nipple Infants 


’Neithci slow nor riipul movements of the picssuic tube, noi slufting its 
location, within the month of the breast iiitaiit produced any changes in 
sucking piessiire at these times The tube had to be pulled out of the 
moutli to biinK about such change 

®The letords permitted classification of siickinK according to negative 
pressme ns follows Weak sucking, below 10 mm Hg, stiong sucking, 10-30 
iiuu Ilg, deep suekiag, above 3 0 mm Ilg 
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of tJiis type have been seen to spend more tlian 40 minutes without 
completely emptying the bottle 

h Steady -weak sucking of less than 10 mm. Hg piessiire 
dining which the piessurc icturns to 0 after each suck 

c Alternations of strong and weak sucking senes or vanations 
in strength of successive sucks Although the individual sucks of ,\ 
series aie seldom of exactly equal pressure, the difference In pressure 
IS sometimes so slight tlut the senes may resemble a piessuie plateau. 
Fiequently a succession of plateaus of diffcient heights appear in a 
short session of feeding. Vaiiatioiis in piessuic of successive sucking 
movements sometimes occur. Occasionally these movements display 
a ihythmic quality compaiable with n metiical unit of verse. The 
iliythm sometimes continues foi several seconds (see Figuies 4/^ 
nnti 7) 

(I. Stiong rcgiilnr sucking of 10-30 mm. Hg piessiire with 
only an occasional shoit rest. Picssuic usiiiilly returns to 0 after 
each suck 

e. Stiong regulai or irregulai sucking of 10-30 mm Hg pres¬ 
sure for 30 seconds or longer followed by n surge of deep sucking 
of 30-80 mm, Hg pressure and ending wilh strong sucking 

f. Deep sucking Fust thcic is a shaip increase in suck¬ 
ing pressure during the fiist few sucks until n vciy high pressure 
level (30-73 mm Hg) is attained This level may be main¬ 
tained for a long period. This plateau may be followed by 
n sudden outburst of even stronger sucking, by weakci sucking, by 
cessation of sucking during which the pressuie suffers little or no 
change, oi by sudden diop in sucking pressuie to 0 with the last 
few sucks of the senes 

g. Deep voracious sucking interrupted by fiequent icst inter¬ 
vals (sec Figure 11), followed finally by stiong steady sucking 

Deep sucking occurred frequently at the breast (see Table 5). 
However, there were two instances of such sucking at the easy nipple 
and one at the dry nipple. 

In breast feeding, sucking piessure during the fiist few sucks 
generally mounted quickly to a level of 18-73 mni Hg When this 
pressure level was reached scvcial sucks in rapid succession were 
made before swallowing occurred. Swallowing frequently required 
two or 3 seconds before sucking was resumed. 

Combinations of stiong and deep sucking appealed at easy nipple, 
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difficult nipple, and breast feedings (see Figuic 0/i) 'I'he records 
(see Tables 3, 4 and 5) show two distinct levels of suclclng piessure 
in one case each of easy arid difficult sucking and in three instances 
of breast feeding In these five instances the infants shifted sud¬ 
denly fiom one level (10-17 mm Hg) to another (33-73 nira Hg) 
with no intermediate levels, hence their lecoids show two median 
pressuies to distinguish this type of sucking fiom sucking in which 
changes from one level to anotlier weic accomplished gindualLy in 
a sucking senes In this connection Cieamei (16) lepoitcd pies- 
suics gicatcr than any listed in tins study. 

h. Psciido-sucking Inasmuch as sucking connotes suction—a 
drawing into the mouth—no bcttei teim for this type of activity 
suggests Itself The infant cnirics on movements with the mouth 
which have all tiic appe.iiances of the sucking activity The mouth 
action may be weak oi vigorous In eithei case close observation 
reveals that the comers of the mouth aic slightly open so that no 
sucking pressure is icgistcrcd. 

Mouthing, which includes lipping, tonguing, and giimnung 
the nipple When infants censed sucking for n time but rctnincd 
the nipple in the mouth they fiequentlv lesortcd to mouthing the 
nipple—an activity in which the lips and tongue engaged in licking 
movements At times they gummed the nipple by successive upward 
thrusts of the lower jaw so that the nipple was dcjiressed between 
the gums with enough foice to register on the sucking record At 
other times they thumped the nipple vigoiously with the tongue, 
rolled It about in the mouth or held it quietly until sucking was 
resumed. All of these lesponses may be regarded as puiely playful 
activities. In tins experiment licking, gumming, thumping and 
rolling the nipple occurred only for the older Infants at the bottle 
nipple. None of the breast babies or young infants (undci six 
weeks), exhibited these reactions, although some of them were 
reported as thumb or finger suckers, 

Psychoanalysts classify pscudo-sucking, mouthing, and piobablv 
weak sucking, as pleasuie sucking—activity designed not for food¬ 
getting but for the puipose of pioducmg pleasuie by feeling or 
manipulating the pleasure-giving object The mouth in this case 
IS said to serve as an erogenous (pleasure-producing) zone Infants 
early m life suck the thumb, fingers, and objects within reach of the 
mouth, but whether or not this activity is an cxpiession of the 
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sexual instinct is diflficult of pioof It is interesting that tins study- 
fails to reveal anv cvulcnccs of false sucking oi mouthing at the 
breast or bottle cluniig the first five -weeks as long as food is 
available 

Types of sucking obscived in these infants at times other than 
feeding include 

(rt) Sucking movements of the lips without external stimu 
latlon of tile mouth These movements occiii cluiing sleep .md after 
the feeding period 

Babies often make sucking movements with tlie mouth dining 
sleep One infant, Ohl, -who fell asleep at the close of the feeding 
period retained the nipple in tlie month and continued the sucking 
movements These movemenw wcie executed vigoiously cnougli to 
rcgistci a piessuic of 7 mm Hg (sec Figuie 9) Removal of the 
nipple was accomplislicd without disturbance to tlie sleeping infant 
but tlie sucking movements ceased immediately 

(i) Thumb, finger, and list sucking. Duiing the waking 
period this type of sucking is often carried on in lively fashion. Dur¬ 
ing sleep die child sucks weakly and intcimittciitly oi incidy keeps 
the hiuid at the mouth 

(e) Sucking at clothing, toys, etc., duimg the waking hours 

5. Sucking Ptesiuie, In order to compare sucking picssuies iii 
foul nipple situations, sucking pressures foi each individual in each 
experiment were established by deteimining the median picssuie for 
each senco of sucks in a situation and finding the median value of 
these medians. With this method of computation the range of the 
medians, and tlie medians of all tlie median values foi sucking at 
the different nipples, weie as follows 


Range of the medians 
All sucking 0-39 mm Hg 

Difficult nipple sucking 2-19 mm Hg 

Easy nipple sucking 7-19 mm Hg 

Breast sucking 10-38 mm Hg 


Meehan of tlie medians 
8 mm Hg 

11 mm Ilg 

12 5 mm Hg 
14 mm. Hg 


Median piessure values of deep sucking in the five eases wheiein 
two pressiiie levels appealed (see Tables 3, + and 5) were not 
included in the computations Inasmiicli as three of these extiemely 
high pressure medians occiured in breast feeding, then inclusion 
-would have greatly incicased the median pressure value foi this 
type of feeding 
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Extieme sucIciiir piessuies i.irged fioin 0 to 51 mm Hg at the 
diy (air) nipple, fiom 0 to 36 mm Hg at the difficult nipple, from 
3 to 41 iTun Hg at the easy nipple, and fiom 5 to 80 mm Hg at 
the bicast 

Median sucking pressures weie easily determined in most cases. 
The pressure iiiidei which sucking in the difEcrent conditions of 
the cxpciiment occurred was a matter ol individual dirterences of 
the infants as well as a mattei of the picssuie lequircd to obtain milk 
thiough the nipples. Each infant appaiently has a prefeiential buck¬ 
ing piessmc level'—a picililectuin foi putting ii ceit.un .imoiint of 
eneigy into his sucking Baith’s oliscivations (3) confiim this, point 
of view Howevci, there aie infants who undci identical condi¬ 
tions manifest two levels of sucking piessuic, a strong and a deep 
level, ns Tables 3, 4, and 5 indicate They boractiincs .ippcni within 
a single senes of sucks without any mtciriiption m the feeding 
process At othci times the infant aftei a seiics of stiong sucks 
suddenly attacks tlie milk supply with gieat vigor 

The medians of the individual median sucking prcssiitcs, shown 
above, indicate that infants sucked with gi eater force at the breast 
than at the bottle nipples Similaily they registered gicatci pressure 
at the easy nipple than at the difficult nipple Air sucking gave 
the lowest median prcssuie. The range of the mcasuics is greatest 
for air sucking and least for easy nipple sucking. In. air sucking 
0 piessuies occui because infants after scvcinl shoit unsuccessful 
attempts to piocuie milk refuse to suck and icsoit to playing with 
the nipple. On the other hand, high piessuics occur tlirougli lenewed 
efforts to obtain nouiishment by gicater fence V’hen the customaiy 
prcssuie which is usually successful in delivenng milk fails in its 
mission (see Mot, Table 2) In the latter case ciyiiig usually 
follows sucking 

The first few sucks of a sucking peiiod usually incicase in pressure 
In weak sucking tlie geiicitd level of sucking picssuics may be 
attained almost immediately, in a few instances the first few sucks 
.ire stronger than the succeeding ones In deep sucking the increase 
m sucking pressure is extremely rapid, sometimes as gicnt as 10-25 
min Hg between successive sucks (see Figure 11). Although most 
high prcssuies usually occuned witlun the first few minutes, frequent 
jumps fiom high to low pressures appealed throughout the feeding 
period. 
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FIGURE I 
The Nipple 

The small rubber tube (outside diamctei, 3mm ) communicates with the 
mercury manometer 


FIGURE 2 

Infant Fu, 12 Weeks 

The nature of gripping pressure (GF) preceding the feeding period. In¬ 
fant IS reatlcsa Ihe infnnt la not sucking, hence aiicking pleasure (8P) is 0 


FIGURE 3 

INFANT FlS, 14 WEFKS 

Sucking at the dry nipple followed by tumescence (T) Gripping pressure 
(GP) IS strong and constant This is one of the few records in which 
gripping piessiire does not fluctuate during the onset of T Sucking pressure 
(SP) IS fairly strong 


FIGURE 4 

(A) Infant Lnu, 13 Weeks 

Sucking at the difhcvilt nipple Sucking becomes irregular and finally 
ceases as tumescence (T) sets in Note the fluctuations in gripping 
pressure (GP) (B) With the piesentation of the easy nipple sucking be¬ 
comes smooth and rhythmic, giipping pressure (GP) becomes steady, and 
detumcsccncc (D) takes place, Sucking pressuie (SP) la strong and fairly 
constant The shifting of the time marker is due to the marked increase 
in gripping pressure 
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FIGURE 5 


Sucking fit (A) 
piessnre (GP) 
difficult sucking 


Inpant, Lau, 13 Weeks 

CJisy nipple and (B) difficult nipple Note that gripping 
IS steadv duiing easy sucking and fluctuates during the 
Sucking pressure (SP) is moic constant at the easy 
nipple than at the difficult nipple 


FIGURE 6 

Inf ant Lan, 9 Weeks 

Sucking at (A) left bieast, (IJ) right breast, and (C) bottle-easy nipple 
Note that gripping pressure (GP) is very steady at A anti B and only 
slightly (liictiiating at C Sucking pressure (SP) is fairly constant at the 
left breast, very strong but inegular at the right breast, and generally 
weak and somewhat irregular at the bottle 


FIGURE 7 

Intant Ohl, 3 Weeks, Sucking at Breast 
He maintains strong sucking piessure (SP) in resting and later releases the 
pressiiie Strong, ihythmic sucking is exhibited duiiiig the remainder 

of the period 
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FIGURE 8 

Infant Pht, 4 Weeks 

Continuous sucking at breast Gripping pressure (GP) increases Irregularly 
With sucking pressure (SP) and finally becomes steady 


FIGURE 9 

Infant OhI, 3 Weeks 

Near the end of the feeding period lie sleeps but continues sucking at 
regular intervals When the breast is removed, Obi continues to sleep but 
the sucking movements cease, 


FIGURE 10 
INI ANT Obi, 3 Weeks 

When the bicnst is removed (A) Obi cries and kicks, T finally occurs 
When the breast is restoied (B), he makes several strong sucka but his 
c'ccitcmont is so great that IS seconds elapse before lie finally settles down 
to steady sucking Note that gripping pressure (GP) becomes constant 
only after several seconds of continued sucking and that detifmesceticc 
sets in at D Sucking picssure (SP) vanes considerably 


FIGURE 11 
Infant Obi, 3 Weeks 

This record shows that occasionally a sudden burst of strong sucking is 
accompanied by a conesponding abrupt Increase in gripping pressuie (GP) 
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6. Gnpp'niff Picssuie oncl Body 'Tension dutint/ ihe Feeding 
Period It wns previously stated tint gripping pressure was le- 
coided conciiirently with sucking piessure. in order to ohtaui evuleuce 
of the state of muscular tension befoic^ duiing and aftei tlie feeding 
period and also at iiitejruptions in the feeding activity. It appears 
that in eaily infancy the state of tension of the fiiigci flexois, 
recoided here bv giippmg pressiue, is indicative of the state of 
tension of the skeletal miisculnluie (28, pp 441-44'^) "When an 
infant closes lightly on objects, vcjy little tension is manifested 
by muscles of othci paits of the body, when he grips, tightly, the 
stiength of the gup is lellected by a geneial inciease in tension by 
flexor muscles of the cntiic nim in a dist<il-pio\'inial diiection Even 
remote body parts, such as the legs, reflect the inciease in tension by 
the fingci flexors Rapid altciations in tension of the gcncial body 
musculature which occur during emotional upsets aic clearly bliown 
by lapul fluctuations of giipping pressure wlnle pciiods of calm 
arc accompanied bv steady gupping piessuic. 

Picsent records show that during pciiods of composure tii feeding, 
under conditions of steady sucking, stiong oi weak, infants always 
maintained a quiet tense posture during which only slow movements 
occurred. This postuie was icflcctcd by steady giippinff picssui'* 
(see Figures 6, 7, and 8), Feiiods of (hstuibnncc in the feeding 
period were accompanied by rapid alteintions in tension of body 
musculature, which were clearly indicated by rapid fliictuations of 
gripping pressure (see Figuies ‘^■Aj 5B, and 10) 

This tendency of the skeletal musculatuic to tense coinculciitiilly 
with contraction of the flexor tendons of tlie hand was checked by 
frequent feeling of the infant's aims, chest, neck, abdornen, and 
legs, undei conditions wheiein grasping varied from unusually 
stiong to weak. Expcianents vvliicli aic designed to sliuw tins 
“spread” of tension are now in progress 

In early infancy, sucking pressuie .rnd gupping piessure may both 
be regarded as mcasuies of the relative strength of the hunger 
motivation. When the coiicuncnt records of sucking and gupping 
in a given situation were viewed with respect to the strength, 
variability, steadiness and duiatioii of these activities, the coiic- 
spondcnce between them was exceedingly close. 

The continuous lecoid of the spontaneous sucking and gripping 
responses during the feeding period reveals in general a gradual dc- 
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ciease in tlie strength of both rcsjionses Just bcfoic the l^reast 
or bottle is piesented to tlie hungry infant, gapping piessure is 
unusually stiong but extremely fluctuating.® When milk is easily 
obtained at breast oi bottle, sucking piessure soon attains its maxi¬ 
mum stiength and icinains at oi near this point for some time 
The strong and somewhat vaiiable gripping pressuie which accom¬ 
panies the flist few sucks quickly assumes a strong and steady 
trend as the sucking becomes smooth and regular. Fast sucking 
infants, oi those who finish feeding within 6 to 8 minutes, sometimes 
maintain a stiong sucking picssute thioughout the feeding pciiod, 
stopping only foi breathing oi foi le.icljusting the mouth to the 
nipple. In the lattci case each outbujst of renewed sucking is 
usually picccdcd oi accompanied by a momentary increase m gripping 
prcssuie 

Res{>oiises 1o ftcduig /io?u the difjicult nipple fall mto two catc- 
goiies. Some infants sucked and giipped stiongly and steadily in 
much the same maniiei in which they le.ictcd to easy feeding Feed¬ 
ing, of coui&e, was slower and was chai.icteiized bv pciiods of 
icstlcs^ness (sec Figure 511) Rest inteiv.ils weie of ficciuent occui- 
lence, p.uticulaily towaid tlie end of the feeding period Each 
lenewal of feeding was usually accompanied by a sudden incieasc 
in bucking and giipping [ncssure On the othei hand, most infants 
aftei a shoit inteival of stiong steady sucking and giippmg imme¬ 
diately manifested restlessness in the feeding sitUiition Sucking 
became spoiadic and finally ceased. Rapid and marked fluctuations in 
musciilai tension occiuied, which weic iiidiciitcd by the piessure 
cuive The restlessness usually increased and ended in lathci violent 
behavior The activity took tlie foim of stiftening, twisting, lolling, 
aiching, shaking the head, tluowing the aims, kicking, fietting, 
and student ciying In most cases after quieting dor\n they rc- 


®Toleiaace of the pie-feecling peuod vaiied coiisultrubli In most cases 
the infants, particiilaily ihe bieast infants, displayed gicat excitement oi 
I estlcssness (see Figiiies 1- and 10) Vigorous body movements, intei- 
riipted bv peiiods of inaiked isomelric tension, wcie nlteiuled b\ ciying 
and body qiiivei When the bottle was presented some infants did not, 
prohiilily could not, at once adjust ihecnsclves to the feeding siUiiitiuji Stick¬ 
ing was spoindu, iiiegulni iii time and strength, while gripping piessure 
nuctualed consuletablv (see Figure lOil) At the end of the feeding period 
satiated infante Iny relatra nr slept and maintained little or nn gripping 
pressiiie (27, pp 419-+24) 
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ncwcd then sucking for one or more brief intervals On two occa¬ 
sions nn infant in nppaient contentment returned to sucking at a 
pressure fai below that lequiied tor obtaining milk through the 
nipple Sucking of tins type may be icgaulecl a foim of playful 
activity, although psychoanalysts would piobnbly classify it as “pleas¬ 
ure sucking.” Musculvii tension as a rule was greater during 
sucking at the difficult nipple than duiing sucking at the easy nipple 

lufonts^ sucking and giipptng responses t/i the air sucking sHuaiton 
followed much the same course as their responses to the diflicult 
nipple Some infants discontinued sucking at once, struggled vio¬ 
lently and cued loudlv; others fietted, wliilc one infant lay undis¬ 
turbed afte: expelling the nipple. A few infants held the capsule 
weakly but steadily as they sucked intermittently at the nipple and 
then rcsoited to mouthing it or holding it quietly between the Ups 
(sec Figure 3). One infant sucked and giipped stiongly and 
steadily for nine minutes without icstirvg in the aii sucking situntion. 

WtthUoldtng and wiliiHiaioing the htcasi o> easv jitpple fiom 
infants usually signaled the s»tart of crying and violent physical 
dcmonstiations. The cuivc of giipping pressme during these emo¬ 
tional disturbatices followed a veiy eriutic course (see figure 10//) 
Strongest and weakest pressures in quick succession were lecoidcd 
on these occasions. The cuivc is a very good indication of tlie 
extreme and abrupt tiansformations in tension occurring in the 
skeletal musculature. 

A definite relationship between sucking pressure anti gripping 
pressure is further shown by the foLlowuig facts, (fl) In 27 of the 
29 sucking situations all long series of sucking movements (20 or 
more sucks) of uniform pressure were attended by steady gripping 
pressure (see Figures 7 and 8). In the other two situations there 
weie fewer than 20 sucks in any seues (i) In 11 of 24 cases 
sudden outbursts of strong sucking wcie anticipated by an increase 
in gripping pressure (see Figures 4i? and 10i!f); m 7 cases gripping 
pi'essure mci eased simultaneously with increase in sucking pressure 
(see Figures 8 and 11) , in 5 cases gapping pressure remained steady 
and unchanged, and m 1 case it fell to a lower level (c) Gradual 
increase in sucking pressure was usually accompanied by steady 
gripping pressure (see Figure 7). In 19 of 28 sucli cases, gripping 
pressure remained constant, in 6 instances there was a gradual 
iciciease, and in 3 instances slight incgulaiitics accompanied a sliglit 
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ise of gripping pressure (d) A senes of sucking inoveinciits in 
1 tile pressure of the individual sucks varied gieatly, was 
led hy fluctuating gripping pressure in 9 of 21 instances, by 
late steady and fluctuating gripping pressure in 5 instances, 
y steady gripping pressure in 7 instances. (^) Rapid fluctua- 
in gripping piessute always accomp.mied fretting and civurg 
Figure lOi^) (f) The iccords also show that great fluctua' 
in guppmg picssuie occurred dining delay in feeding (see 
e 2), at withdrawal of the nipple (see Figure lOri), during 
liar sucking accompanied by fietting (see Figure 5B), and 
g sucking at the difficult nipple Slight fluctuations usually 
red during deep inegulai sucking and after a long sucking 
i Individual diffeiences in guppmg piessure appeared. The 
la of Lon, who was not as atuidy as the other infairts and was 
distuibed by hampering situations, show only slight fluctuations 
pping piessuie at any time, On the othei hand the recoids of 
who laacted violently to deUv m feeding, withdrawal of the 
'i etc, invarmbly show great fluctuations m Slipping pressuie 
'ssivations of the behavior of infants in the experimental 
mil indicate that increases and decreases in strength of sucking 
ments arc accompanied by corresponding iiicicases and dcciea''e8 
Kloininal tension A senes of sucking movements is usuallv 
pated by tension of the abdominal walls A long senes of 
ig movements or an increase in their sticiigtli appaicntly is 
ded by contraction of the abdominal walls and a reduction 
e magnitude of abdominal lespiration 

was expected that muscular tension, so far as it is indicated 
ipping pressure, would be greater duiiiig strong sucking than 
g weak sucking, it was expected that due to fatigue and gradual 
tioii of the liungei motivation as infants approached the point 
tiation, tension would be greater at the beginning than at the 
)f the feeding period. The results confirm both of these prcdic- 
Changes in tension during sucking which gave no return in 
shment, and during periods in wdiich the food was withheld, 
also expected The nature of these changes is now a matter 
cold 

ipping pressure in T.ibles 2, 3, 4, 5, and 6 refers to pressure 


'search on this phase of the pioblem is now in progress. 
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TA.nLE 6 

Comparison or Sucking aWU Gripping Rrconns ior thp Four Sucking 
Situations 


Sitii.itions 

% time 
siukim^ 

Time range of 
•iinglc sucking 
Stiles— 
in seconds 

Sucking pi essiiie 
fnim Ilg) 
Range Medi.sn 

Gi-i|)ping prcssuie 
(min Ilg) 
Range Mtdi.in 

All 

ilifbciilt 

40 

1-171 

0-Sl 

8 

0-20 

4 

nipple 

60 

I- 9+ 

0-36 

11 

0-30 

5 S 

E.aav nipple 

80 

1-193 

3 41 

12 S 

0-25 

8 


90 

1-+80 

5 73 

31” 

0-23 

10 


cxeitcil only al the Lime the infant is sucking. Pressuic duimg 
peiiods of withholding the nipple or withdiawing it from tlic mouth 
IS not shown Table -6 shows that the langc of giipplng picssme 
dining nil sucking was 0 to 20 mm Hg Tlic median of the indi- 
vidunl niedinn picssuies was 4 mm Hg The lange of gripping 
pressure was 0 to 30 imn. Hg toi diflicult sucking, 0 to 25 mm Hg 
for easy sucking and 0 to 23 mm Hg for breast sucking The 
medians of the individual median picssuics for each of tlieac three 
Slicking situations were 5.5, 8, and 10 mm. Hg icspectively 

The measures in 'I'ciblc 6 indicate that breast feeding lends all 
other types of sucking with respect to pci cent of time iiLtunlly 
spent in sucking, length of individual sucking scries, sucking pres¬ 
sure, and gripping picssuic Easy sucking, difTicult sucking, and air 
sucking follow m nidei Exceptions to this oidei occur twite in 
the air sucking situation and once in the difficult nipple situation 
(see Tables 2 and 3). Wcie it not foi Am at tliice weeks who 
on one occasion sucked an contenteillv for I7l seconds witliout a 
pause, the time range for a single aa-sucking senes would be 1-36 
seconds Likewise, the laiige foi an sucking piessure would be 
0-30 mm Hg, were it not for the impetuous sucking of ]\^ot at 39 
weeks, (Nurses credit Mot with a bad temper ) A particularly 
strong display of gripping pressure by Fjs at 14 -weeks during suck¬ 
ing at the difficult nipple elevated gripping pressure above the 22 
mm Hg mnik for this type of sucking. The sucking and giipping 
results piobably signify that the picfcieiitial oidci of feeding is 
breast, easy nipple, difficult nipple, and an 

“Where two piessuro levels occuiied, the stiongei piessure was used in 
computing; this median, because in all cases the stronger preasviie pic- 
dominated 
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It IS appaient f.om Tables 2. 3, 4, and 5 that theie htde co.- 
responclence between sucking and ffiipping piessures from infant 
to infant Age and individual differences piobnblv outweigh the 
fetors Avhicli make for positive coi relation between these measures, 
^nr example, if two infants, one of 6 Aveeks and another of 20 
weeks, suck milk with ilie same amount of pressuio, it is conceivable 
that maintenance nf this piessure exacts a gicatcr toll (tension) 
f.om the musculatuie of the voiingci infant than f.oin the imiscii- 
latuie of the oldci infant. 

Significance must be attached to the fact that strong sucking was 
^tended by stiong gnpping, and weak sucking by Avenk gripping 
The gradual increase in sucking piessuic from air sucking to difficult 
sucking, difficult sucking to easy sucking, and easy sucking to breast 
sucking was paiallelcd by a coucsponchng incicase in gripping pres- 
sure The inciensc in both sucking and gripping piessiiic is prol)«ihiy 
due to an incicase in motivation Bieast milk is moie effective than 
bottle milk or air, and inilk Avhich is easily obtained is more 
eftective than milk which is obtained only with difficulty, as an 
incentive to sucking and gripping. 

7 1 euKil Tmuestence Theie aa'cic 60 instances in which penial 

tumescence (7’) o£ vaivmg degiees appeared (see Table 7) in 
some cases the phenomenon occurred as fiequently as tliree or four 
times m a feeding pciiod It i.s, of course, difficult to give detailed 
accounts of all the situations iiiidei which T took place Hoavcvci, 
there weie eight type situations in aa’IiicIi tlie phenomenon was 
obscivcd The frequency of each of these situations and the number 
of T’s ocLutiing in each situation folloAV 


Situ.ition 

Ficquency of siliiatinn 

No of T’t 

Infant earned oi held by muse 

29 

3 

i wo-nunute del-iv in feeding, gripping 
piessiiie only 

29 

5 

Bicnst lemovccl 

15 

10 

Easy nipple leiiioved 

3 

1 

Sucking at difficult nipple 

29 

24 

Difficult nipple removed 

29 

1 

Sucking at empty (an) nipple 

39 

13 

Eiiipcj nipple lemovcd 

39 

3 


’"Tilt leason for using only bo> infants as subjects for this investigation 
IS now appnicnt Although both girls and boj’s were used In the pie- 
lifninary woilc tJic frequent occurrence of penial tumescence necoimls for 
the change in the selection of subjects 
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^ occuued fiequently during sucking at the difficult nipple and 
>ty nipple and at removal of the bieast On tlie other h.ind T 
er-occiined duiiiig sucking at the bicast oi casv nipple There 
> one instance nf T after lemoval of the easy nipple before the 
icult nipple could be bi ought into use Of the 13 T’s which 
lined during air sucking 4 weie exhibited by Fis at 11 weeks 
1 single feeding period The icmaiiiing 9 T’s appeared singly in 
eicnt situations Of the 24 T’s rccoided dining sucking at the 
icult nipple, 4 occuued in a single feeding pciiod (Lan, 13 
sks), 3 in another, and 2 in each of 2 other feeding pciiods. T 
) appeared tjvo and tliiee times duiiiig a single feeding at jcmoval 
the bieast 

rhe following paiagiaph gives a biief description of the ovcit 
lavioi of Pis at onset of T duiing sucking at the difficult mpple. 

Ast the infant bceins to make strong and rliytlimic sucking 
movements the legs continct stiflly ao that the knec>) ora inisod 
liigli ovci die abdomen with the toes sharply Hexed The 
hands aic fisted near the shoulders llie sciotiim tightens and 
the tcatklcs ictract towaid the inguinal lings The infant iiuw 
guts lusiluss, sucking becomes aihylhiniCi and postuial orienta¬ 
tion toward the source of food—n soit of cntiicling move¬ 
ment—becomes niaikcd The infant lotntcs slightly toward 
the light and bungs the knees down against the (.host ns 
trctting, Liying and T occur coincidentally 

1 the other occasions with tins infant rigid extension of the body 
d arching of the back accompanied the onset of T 
The conditions under which T appeared anil disappeared in each 
nation are piesented in Table 7. The actual sucking situations 
the onset of 2' and the frequency of its appearance in each 


nation were. 

Strong Slicking at bottle 17 

Sucking and mouthing at bottle li 

BoUle removed or withheld 10 

Breast removed or withUeld 10 

Mixed strong and weak sucking at bottle ^ 

Delay in feeding (held by nuise) 3 

Weak sucking at bottle 2 


If these situations me examined closely it will be found that T 
cuircd 23 times at withholding of bieast oi bottle, 13 times in the 
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nir sucking situation, nncl 24 tunes in the cliflicult nipple ‘utuntion 
In ntliei uoids, in 36 instsinces infaiUb obtained no milk, wlicicas in 
24 instances they obtained only a limited amount of milk %\ith*great 
e\penditurc of cncigy. 

Sucking prcbsiuc dining the onset of T varied greatly from infant 
to infant^® The range of sucking piessiuc for all infants was 0-51 
mm. lig. The median vaiiation was 5 inm. Pig In 11 cases only 
was sucking pressure steady. 

In geiicial, stiong sustained oi inteiiniltcnt biulv tension due tu 
isotonic 01 isometric mu^ciilat contiactinn piecedcd and accom¬ 
panied the onset of 2\ The ficqueiicy of sLianujig movements, 
great lestlessiicss, fretting and crying at this time aie indicative of 
tlic state of musciilai tension. In 31 cases tlie nctiviLy cunsistud of 
vigoiQus tiULik, aiiu, and Leg rnoveiriaiits lit 9 cases infants with 
muscles tense moved tiunk, amis, and legs slowly as they stiained 
at the bottle. In 8 cases they held tlie tuink .ind legs extended 
btiiHy In 4 cases infants altcinatcly icnsud and relaxed their 
musculatuic cluiing peiiods of intcimittcnt sucking, and in 4 cases 
they flexed the legs shaiply above tlic clicst so tliat the knees were 
close to the bottle. In 22 c.iscs infants wcic fietting and dying, m 
7 cases they wcie only fictting, iii 16 cases infantis moved ic»tlcsbly, 
and in 13 cases they were quiet but tense. Gieat fluctuations in 
gripping prcssuie usually accompanied the onset of T In all thcic 
were 46 instances of fluctuating gripping piessuic, 2 instances of 
alternate steady and fluctuating pvesstue and 9 instances of steady 
piessure Of these 9, piessuie lemained unclianged In 3 instanccb, 
mcieased giatlimlly in 4 instances, and fell slowly in 2 instances 
The lange of the fluctuations was fiom. 0 to 22 inra H.g. The 
median vanation of all giipping piessuies was 115 ram Hg 

The feeding situations undei which detumescence (D) took place 
were as follows. 

Sucking or mouthing empty nipple or resting with 

Jt in the mouth ]3 

Sucking at easy nipple iiicUiding 3 cases in which 

sucking lecortls were nnc taken IS 


*^Suckii)g pjoBsiiro usually vaiitcl during T and D. Howevei, some in¬ 
fants maintained a constant pressvirc on the nipple as long as they con¬ 
tinued to suck 
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Continued sucking at dilUcult iiipiile following T 

at this nipple 5 

Mowthing or testing with difficult nipple in iiioiuh 

following T at this nipple S 

Sucking at breast following its withdiav\al fioin 

infant 9 

Sucking at liis own bottle (rcgiilai ninsciy nipple) 7 

Resting after prolonged sucking at difficult nipple 1 

Lying in cub awaiting feeding 1 

Taken away and fed in niiiseiy 2 

Removal of empty nipple or difficult nipple 2 


There were 46 instances in which D occurred dining sucking 
nt the cxpcumcntnl nipples The types of sucking and ficqiicncy 
of each type were as follows stiong, steady sucking, 13; stead)' 
sucking Veuying in stieiigth but always stiong, 8, mixed sucking and 
mouthing, 6, mixed stiong and weak sucking, 5; lesting and ffiouth- 
mg, 4; lestmg, 3, muiulung, 2, weak sucking, 4, and testing and 
smiling, 1 Sucking piessuic foi dll cases ranged fioin 0 to 72 mni. 
Hg with a merlinn vnnation nf 2 5 min Hg Tlieic were no 
changes m sucking piessuic in 19 cases. 

Conditions indicating the physical and emotional state of infants 
weie relaxed and quiet oi quieting, 18, tense but quiet or quieting, 
27, tense and restless, 2, alternately tense and restlesR, 1, alteinately 
tense but quiet, 5 Tension at this time was of the soit usually 
associated with the sucking activity. The greatei this tension, the 
slower the D Theie was no fietting or ciying during D. Of 
the 47 available rccoids there were 37 cases in which giipping pres¬ 
sure was maintained steadily at one level. Theic wcic 4 cases of 
slow lluctuations of gtippmg picssuic, 3 cases in which fluctuating 
piessure was followed bv steady pleasure, 2 cases of steady decrease 
in pressuic and 1 case of mixed steady and fluctuating piessure 
The lange of gripping pressuie foi all cases ivas 0 to 30 mm Hg 
with a median variation of 2 mm Hg, which was 9 5 mm. Pig 
less than the median vaiiation dining T 

Table 8 summaiizes the actual feeding conditions attending the 
onset and disappcai ance of T in all 60 cases For example, the 
first cell of the table shows that 10 instances of T occuned during 
sucking at the difficult nipple and that T disappeated in these 
instances during sucking at the easy nipple 
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Sucking nt clilHciilt 
nipple 

Sucking nil 
Withliolding 111 east 
Pelayed feeding, 
Gripping pres- 

8UIC only 
Pelayed feeding 
Held by mirse 
Air sucking' 
Mipplc rcinoi uil 
Cnsy nipple. 

Removed 
pifiicuW nipple 
withheld 


Compniison of gripping pleasures nt tlie onset niul nt tiic decline 
of T was made in the 45 instances wheicin measmes at these points 
svcrc available In 2+ instnncCvS the gencial level of gripping pres¬ 
sure svns highci at the onset of 7'j in 18 rnslnnccs tire picssuie level 
svas higher at the decline and in 3 instances picssuie was the same 
at both points The median gripping pressure for all cases was 
8 5 mm. Hg (m. v of 2 4 mm Hg) at the onset of T and 7 0 
mm Hg (m. v. of 3.9 mm Hg) at Dj whereas the avciagc plea¬ 
sures were 7 3 and 8.1 mm. Hg respectively Exticmes in gripping 
pressure usually occur during the onset of T Pressure reached 
its highest point at this time in 31 cases and its lowest point in 
26 cases In 19 cases highest and lowest pressures were both 
registcied at this time. Gripping pres'^ure attained its greatest 
height during the abatement of T on 8 occasions and its lowest 
point also on 8 occasions, Top picssurcs for onset anrl abatement 
of T were equal in 6 instances and lowest piessiucs equal in 11 
cases Hence, whereas tho general level of gripping picssuie was 
highei at the onset of T than at D in only about one-half the cases, 
extreme fluctuations in pressure occui-ied with inucli gicatcr fre¬ 
quency at the onset of T tlmn at ita decline 
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The liigh gripping piessuic level dining tlic decline of T is c'c- 
plainnblc as part of tlje gejicral incicase m mnscuhii tensio/i as 
the infant resumes sucking when the -\vitlihe1d bieast or bottle is 
restoied to him. 

The significance of gupping leactions cluiing T and abatement of 
T lies not so much in the stiength of the responses as in their 
character Gripping responses during T take on an explosive 
qualitj', Relaxation and strong contraction of the finger flexors follow 
each othei in rapid succession as the restless excited infant alternately 
tenses and relaxes his body Gripping responses dining D acquiie 
steadiness The infant may suck strongly oi weakly at t)ic nipple, 
but Ins body soon assumes a more or less constant tension, intei- 
rupted only by bicathing oi change of posture, and the fingers flex 
with steady picssuie on tire capsule, as he settles down to feeding 
In passing, there was cojisidcrable variation m amount of tiirgidity 
of the penis, in speed of engorgement and disgoigement, and in 
duration of T for the scvcial infants and for the individual infant 
on different occasions Fts, Lan, Obi and Gte usually attained 
maximum turgidity quicklv, D occurred slowlv in the case of Fis 
and quickly for Lanj Oblj and Gte. T took place slowlv for Lon, 
nevei leachcd maximum tuigidity and disappeared rapidly 

Attempts to record the duration of T met witli only paiti.il 
success It was often difficult to decide ]ust when T began and 
when It terminated In 29 instances, howevei, fairly close estimates 
in teims of multiples of 5 seconds weic mode of the duration of 
the phenomenon In 20 of these mstcurccs infants were sucking at 
the difficult nipple, in 2 instances they were sucking aii and in 7 
instances the bieast was removed The median duration foi all 
29 cases was 80 seconds, the average drnatinn 111 seconds, and the 
range 15 to 440 seconds. It might be added that the onset of T 
occurs very rapidly in some instances (about 10 seconds) and ven 
slowly in others. 

*^It can readily be seen that the conditions under which the experiment 
was conducted produced marked muscular tension undei two strongly 
contrasting situations —st situation in which all tension apparently ^va9 
directed toward support of the sucking activity and a situation in wliicli 
tension was due mainly to excitement .and diffuse motor activity 

“Earlier recordi (37) indicate that gripping pressure of quiet infants 
is fairly steady while that of restless infants fluctuates in nccord.nncc with 
the degree of restlessness displayed 
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Curiously enough, D on 10 occasion'? took place when infants 
were sucking, mouthing oi lestmg with the difficult nipple in the 
mouth. In one of these instance^ wlicn tlie nipple liad been witli- 
hcld for two minutes, the inf.inc was tense and lestlcss dining tiie 
fust stage of D, in another mstaiice the infant was alteiiiatcly tense 
and relaxed as he siicked .uul mouthed, m both instances, however, 
sucking was sporadic, In eight instances the infant was physically 
quiet 01 quieting rapidly. 

T somcticnes incieased during sucking and mouthing of the 
nipple following a peiiod of stioiig sucking However, T usually 
declined during mouthing The effects of lestlcssnc&s and fictting 
in thwarting situations frequently caiiied ovei into succeeding feed¬ 
ing situations and accounted in part foi the iliictuations in gripping 
pressuie during D. VVlien T was present, tingesccnce fiequently 
increased during Llie first strong sucking <it the easy nipple 

Comparison of the sucking conJitionis nctending the onset of T anil 
Its decline sliowetl that in geiicial T occuned when food was with¬ 
held, oi when it was obtained only with difTicuUy, ic, the amount 
of food nequned did not compcns.itc toi tlic cncigy expended in its 
obtainment. D took place when food was easily acquired, or the 
amount of food, obtained was adequate to the cnetgy expended. 
Hence neitliei stiong sucking alone noi muuthinK were I’-piodiicing 
conditions. As a mnttci of Vtact, m seveuil instances sucking picssurc 
was greater during D tlian duung T, and mouthing occuned during 
both D and T. However, variations in sucking piessiue were 
greater duiiiig T than during D 

In sumraai 5 ', it can be stated that T is accompanied by restless¬ 
ness, frequent fietling or ciying, marked alternations in muscular 
tension, and vigorous body movements most of which have no 
connection with the sucking activitv D is accompanied by gcncial 
quie.scence dining which the muscles may be in a state of complete 
relaxation or in a state of sustained tension The conti.ast between 
conditions attending T and D is reflected by the marked fluctuations 
m gripping piessure m the foniier instance and by the steadiness 
of gripping pressure in the latter instance, 

II. Discussion 

1 Non-Nutriiioval Stickuiff Observation of infants' sucking 
reactions raises some inteicsting questions. Wily do some luingiy 
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infants in appaient contentment suck foi scvcial niinutes at a 
dry nipple^ Why do they stop nounshuiK dunuE the feeding 
period and play with the nipple^ ^Vhy do infants suck at a div 
nipple, thumb, or fingci aftci the huiigei craving is saCislied^ 

At birth most of the infant’s waking time is concerned with 
feeding When he is satiated, he diops off to sleep As he gets 
older, his waking periods become longer and body activity and 
icstlcssncss incicase The incieasc in body activity enh.inces the 
opportunities foi accidental oi puiposcfiil contact of the mouth with 
objects near him, viz, thumb, lingers, clothing, etc., and sets the 
stage foi sucking which, although ongin.ally concerned with food- 
getting, may now be pursued as an end in itself 

The oldci infants fiequently mouthed ni innguccl the bottle 
nipple, or pushed it fiom side to side of the mouth oi sucked with 
the coineis of the mouth ajar m all thice bottle situations. The 
occui rence of these types of activity .it feeding time, accompanied 
by occasional smiling, indicates that the contact of mouth witli 
nipple may be a ple.isuie-giving experience or a playful .ictivity. 
T never took place under the above conditions On the othei !mnd, 
mouthing and weak and false sucking OLCuried occasionally in 
abbioviatcd form between peiiods of lestlessness, fretting oi ciying 
in the difficult nipple situation in the presence oi absence of T. 
The indications are that so-called pleasuic sucking activities have 
little or no connection with T 

It is not the puipose of this study to review all the litciature 
on pleasuie sucking or to interpiet present results psychoaiialvtically. 
Howevei, attention is diiectcd to a few lefeiences which bear 
diiectly on the subject of non-nutiltional sucking. 

Psvcho.annlysts attach pcculiai significance to sucking in the inter¬ 
pretation of libiduial aim and expression. Accoiding to Ficud (25) 
the oial region is one of the llnec erogenous zones in the excitation 
of which the sexual aim of tlie infant (the pioduciion of giatific.ition) 
is realized When, theiefoic, an infant sucks contciiteclly without 
taking in food he is obtaining the sensual giatification which comes 
from the excitation of the oial zone 

Bcinfeld (6) considers pleasuie sucking by the infant as harm¬ 
less in Itself He states that Fieud does not ascribe adult sexu.ality 
to the infant and tliat the term “scxu.il,” an unfoitunate woid 
under the circumstances, embiaces all tactual plcasuics Lindner 
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(47) classilics pleasure suckers as («) 'Simple suckcis uf loreign 
objects anil of parts ol the body and {l>) those ^^!\o comhiue suckvng 
with an aUMiIiaij' activitr such ns ilngeiing some pait of the body 
AVoodcock (69) lielieves that sucking of thumb, ringers, pacificis, 
etc, need not necessaiilv be associated with sexual behavior. The 
sucking activity assumes significance because of tlie pathological 
conditions which may icsult fiom sucking habits 

According to Stem (58), although sucking seivcs piimaiily as a 
means of acquiring food, it later is practiced as an end in itself 
The child icsoits to sucking objects, viz., llunnb, fingeis, nipple, 
and other objects, mciely ioi the oiganic pleasure lie deuves fiom 
the act Pleasure sucking is often caiiicd on with gieat vigoi. 
Stern, in discussing the psychonnalj'tic inlcipietcition of plcasiue 
sucking and the physical expression associated with it dcd.iics, "‘Wc 
ninv theiefoic in gicnt measure accept the actual stntcincnl of psj'cho- 
analysis conccining oignnic plcnsuic in infancy without necessarily 
agreeing ivith their sexualistic infeiences” (58, p. 131) 

In this connection it is noted that of the 2,731 sucking cxpeii* 
ments performed by Jensen (37) 60+ involved div suckme (sucking 
on ail). Inasmuch .is the infant dciivcd no nouiishincnc in tlicse 
Bituaciuns (theie wcic no swallowing movementb) the sucking that 
occinicd may be legaided as of eithei leflcv peisicvorative or pleasure* 
giving nattiie oi both Two of his statements me significnnt. “Ten 
infants sucked un iiir continuously for 15 ininuLcs aftci their icgulai 
feeding and wcic quiet until the next feeding peuod’’ (p 471) 
“Immediately aftei the bottle is empty, ‘.wallowing ceases though 
sucking continues (shown in 100 pei cent of the cases ulicrc the 
bottle emptied)” (p. 468). Now Fictid (25) states thit 
while the child is taking nouiishment it is also enjoying the 
giatilicatjon which comes from tlie sucking leaction itself. Tins 
pleasure enjoyment the child seeks to prolong bv sucking the thumb, 
fingci, or othei object, in this case, the nipple. 

Levy (+5) aiguts against the use of too fieely flowing nipples 
on the ground that insufficient sticking activity is one of the fic- 
quent causes of fiiigci and thumb sucking On tlie otliei hand, if 
sucking at the difficult nipple can pioduce the results desciihcci above, 
perhaps the use ot nipples which yield milk only at gieat picssiiie 
should be avoided, By the same token, extended delay in feeding 
and coeicive use of an nlieaclv icjccteci nipple should also be avoided 
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•veial reasons may be advanced for the prevalence of non- 
itional sucking (<?) In the first place sucking is an easily pei- 
led native reaction When sucking is earned on with little 
nditure of energy during rest inteivals in the feeding process, 

1 feeding, and between, feeding pciiods, it is almost as easy 
the infant to suck as to lie still (i) Innsitiucli as sucking pei se 
ids tactual and piobably propiioceptive pleasure, the infant 
ongs the pleasure-giving expeiience. (c) Xhe total food-getting 
ttion, involving tactual, proprioceptive, olfactorj', gustatory and 
mal sensations with tlieir affective accompaniments, probably 
es as an incentive for the continuation or leinstatcment of the 
ing activity aftei hunger is gi.itified (//) Sucking, a well 
tnized reaction .it buth, piobably affords a ready and con- 
ent outlet for tlie excess energy of rcstlcst; infants, wherens tlic 
e unoignnized and diffuse movements of other paits of the 
y mnv not be adequate to the situation (?) Sucking is an easily 
ted lefaponse winch becomes conditioned to a gieat many diveise 
lull duiing early life 

Common Occmi enre of ThzvaitinQ in Evetyday Life There 
othmg new oi staitling about tliwaitmg as it occurs in this studv. 
ants aie fiequcntlv thwaited in some way at feeding tune Thev 
not always fed just on time They aic hungiicr and theiefoie 
.e impatient at one time than at anothei The nipple becomes 
5 gcd, oi It gives milk too fast or too slowly Theie piobably aie 
pcifcct bottle nipples, and motheis’ breasts diftei gieatlv with 
icct to the amount of pressure rcquiied to release milk Ncailv 
studies on infant feeding piesent situations in which hainpei- 
OLCUis Cancstiini (12) used Ineathing cuives and tontaiiel 
s.itions to show diftcrentinl leactions to taste Sour, salt, .mil 
Cl solutions caused lebtlessness and 11 legulai ities in tlic hieath- 
niid fontanel curves Kadiai.i's infants (19) sucked inilk -it 
ipciatuicb bcIoAS' 20' C and above 40 C. Wlicii Pratt, Nel- 
and Sun (52) diopped watei of a tompciatuie of m m- 
its’ mouths, avoidance reactioiib weie numcious Jensen (37) 
locluccd a vaiietv of clistuibanccs m the sucking situation, vi/.., 
,h and low milk tcmpciatines, salt solutions, pinching the toes, 
iling the hail, dioppmg the infant four indies, holding the nose, 
J ,iir sucking. Reactions to these thu’ai tings included facial c\- 
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prcssions of disgust, iiicgulai sucking, ,i\’oiclancc, and sometimes 
renewed sucking 

Pieyei (54, pp 147, 313) icali/;cd that Ins infant was often 
thwarted The child was emotinnallv upset at being denied things 
that lie ciaved Fiom the beginning he letuscd to feed fioin the 
left bieast because of some inconvenience and on the si\th day 
he actually scicaincd when put in position foi this bieast The 
work of Cicamci (16), Bascli (4) and Uaith (3) in classifying 
breasts as easy-sucking and haid-sucktng suggests that oigaiwc im¬ 
perfection at the food soincc may be responsible foi such icfusals, 
On the other hand Cameron (11) states that breast babies fre¬ 
quently expeiicnce difliculty in sucking due piincipallv to mechanical 
impcilcctions m tlic sucking appaintus. 

Within our cultuic^® bieast weaning in maiu’ instances must be 
legnidcd ns a thwarting situation. Tlic jnfnnt is ficqueiuly iciiiovcd 
fiom the bieast within the Hut six months, llowcvci, he seldom 
suricndcis to this indignity voluntniily In many instances weaning 
IS accomplished only undei the gtcfitcst difficulty. In a few cases 
the overt leaction of the habj’ to tlie weaning piocoss fails to leveal 
any indiCAtions of tlwaiting Lmij foi example, swbinvtted to bottle 
feeding without finy difficulty iNIotliers occasionally state that the 
infant prefcis the bottle to the bieast and the spoon to the bottle. 
There piobably aie physiological leiisoiis foi tlicsc indicated 
preferences 

Outside of those conditions which cause physical pain theie prob¬ 
ably IS no more effective way of creating a tlnvaiting situation for 
the young infant than the method employed in this study, viz , 
delaying or interrupting the feeding piocess Althougli responses 
to the thwarting situation are classified as kicking, twisting, aiching, 
crying, etc, theie is no difficultv in iccognizliig the emotional tone 
undeilving the responses. 

3 Sucktuff, Tlnoarting, and Body 7Vwi/o//, The oiiil icgion, 
diaphiagm and abdominal walls all function in cariyiug on the 
sucking activity. Observations show that the gieater the strength 
of the sucking reactions, the grcatci the continction of the abdominal 
walls However, whereas the jaw and othci paits of the oial legion 


“Tlic time of weaning vavies conaulevnhly foi diffeient peonies (6, pp 
245-260). 
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the abdomen assumes a state of mote oi less sustained tension 
)ng sucking the tensing of the leg muscles m slo^v flexion, stiff 
on and bracing the feet in niching the back mav have been 
■d bs' the tightening of the abdominal Wtills—plui i-inuscul.iT 
lation (17) In keeping iritli the moic ot less static tension 
ed by the abdomen and legs, giipping piessiire on these ocoa- 
vas always steady. It may well be that this added tension 
ces the sucking activity much in the same way that clenching 
iws and gripping the hands togcllici icinfoices the knee 

36) 

ording to Woodwoilh (70, ji 185) “U'cnsion inny vciy prob- 
e the feeling of tense muscles, for tension occuis especially in 
ancy, and muscles aie tense then." Later lie says. “Sfciiving 
e, attainment brings tlie feelings of lelensc " 
igci IS "fundnmeiit.ilh’ an oiganic state, ." "It typically 
s the pieptiiatoiy leiictioiis of seeking fuutl" (70, pp 79-80). 
case of the infant this oiganic state is evidenced by icstlessness, 
nent and a gcncial inciciise in tension o£ bndilv musculature, 
Woodwoilh icfcis to ns ‘‘damned-up eneigy" When the 
in his piogress toward the goal encounters a barrier "his 
ise is ehoit, cji inci cased encigy put into his movement to- 
the goal" (70, pp 83 and 536). Failure is likely to make 
ibject angiv The situation at least is one which m most 
CCS brings foith unnecessary movements and maiked alteinn- 
m musculai tcn&ion When the baiiici is removed tension due 
:itement subsides—piovidcd that the hampering was not too 
Lousli’’ cnfoiced oi too long continued—and the body muscula- 
assumes a state of moie oi less static tension Incieasc or 
ise in the stiengtli of the sucking movements is accompanied 
coiiesponding inciease or decicase in musculai tension The 
ise in tension is indicated not nnlv by a rise in gripping pressure 
Iso b}' unmistakable leinfoicing movements of limbs and trunk, 
depiessing the abdomen, flexing the legs sharply or extending 
stiffly, oi biacing the feet against the pad and arching the 

Ohseivatton of Tii?iiesce)}ce by Oihe> Invesllffatots T is 
blv vciy common among male infants fiom the fiist day of life. 
3 are varj’ing dcgiees of T, some of which aie of so mild a form 
escape obseivation. In all cases heiein leported the two or 
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three observers piesent agiccd upon the picsence of the phenomenon 
before it was recorded. However, othci instances of probable T were 
noted 

Infants are seldom naked during feeding so that the piesence of 
T usually goes unnoticed If they were more frequently unclothed 
at least some of the conditions contnbuting to T and D would long 
ago have been common knowledge Of course the investigator is 
always confronted with the age-long taboo against investigations of 
this type If T is ns common with stuidy male infants as this sludj 
indicates, it is unlikely that mothers have not observed the phe 
nomcnon, moie probably, cultural impositions have prevented parents, 
fiom lelating their observations and led them to icgard such be- 

liavioi in their own infants as uniquely bestial. It is most interest¬ 

ing to note that following the disclosure of these results numerous 
doctors, muses, and parents have come forward with evidence 
substantiating the fact of the frequent occuiiencc of T in infancy 

T in early life has been rcpoited by several investigatois. For 
example, Watson (67) states that although the stimulation for T is 
unknown, it can occur at birth Ulanton (9) lepoits five 
instances of T within the fust foui days of life. Moll (51) states 
that penial tiimcsccncc occurs in childhood and in fact even in 
infancy. The phenomenon may be produced by cxteinal iiiitalion 
of the genital oigan oi bv a full bladdci According to Moll, suck¬ 
ing movements aie in no way connected with the child’s sex life 

Chnstoftel (15) observes that male babies at biitli e\peiience penial 
cngoigemcnt at tJic time of micturition 1' tlieiefoic foictells rnic- 
tuiitiun—a condition which is giadually lost m the coiiise of veins, 
as nuctuutioii comes undci control This eaily expeiience is latei 
succeeded by the morning T due to bladder pressure Clinstoffcl 
adds that hunger makes infants icstless while the picssuie of urine 
quiets them Mictuiition occuis not during deep sleep but in 
partial or entire wakefulness. He states that Russian wiiteis have 
noted that control of uiine duiing sleep is clmracteiistic of the 
infant Micturition is a pleasant expeiience which may be accom¬ 
panied by pupillaiy expansion. Baliassiiikowa and Model (2) say 
tliat vigorous sucking by very active infants was accompanied by T 
which lasted throughout the sucking peiiod and continued for 
several minutes the btcasl was removed (Italics mine). “Glanx 
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dei Augen” was often present on these occasions T appatently 
was associated with excitation of the vegetative centeis 

The piesence of T has been obseived jn immature chimpanzees 
and monkeys and in adult animals In neaily all instances the 
conditions undci whicli the reported phenomenon occuiicd involved 
excitement due to physical restiaint or to thwaitmg of some sort 

According to Bingham (8) social stimulation of the j'oung clum- 
panzee apparently selves to accentuate sexual activity. In the 
excitement attending the presence of visitois, Billy cxpeiicaced T. 
Pun levealed T when he was foicibly rcsliained on the rncasuiing 
plane T occurred "at the end of increasing excitement” which 
was accompanied by an inciensed output of eiieigv “As excitement 
incicascd, and the avcmic of available motoi cxpicssions became 
more restiictcd, a new outlet was suddenly opened'’ (8, p 142) 
Bingham relates othei sicuatioiib wheiein tins phenomenon occuned 
in which there weic no nppaicnt indications of icstiamt 

Hfimilton’s obscivations on the sexual tendencies of nionkeys 
and baboons caused him to state (2Q, p. 317) "It is possible that 
hunger foi access to an enemy impels the inaoiuiue towaid the 
manifestation of sexual behavior.” Stoiie in his study of ‘‘The 
Congenital Sexual Behavioi of the Young Male Albino Rat” (59) 
found that aggressiveness was associated with sexual cxpcnence. 
Miller (50), in desciibiiiK tlic actions of a half-giown male baboon 
which had succeeded in icmoving the baseboaid ftom the fiont of 
his cage, states that the baboon stionglv lesisted tlie cffoits of the 
keeper m leplacing the boaid and in to doing expeiiencod a full 
erection. Tinklcpaugh (62) found tliat in chimpanzees and 
monkeys tliwiiitiiig pioduccd sexual icsponsos and that the ficqucncy 
of the lespnnscs decieased with the age and cxpcnence of the 
animal 

Feeding certainly has a maikcd conditioning influence on the 
chimpanzee, both male and female T occuuecl frequently and 
witli some males veiy consistent^’ at the sight of food One dav 
when Bingham was holding food near Pun but causing tlie animal 
to wait for It, Pun strongly poitiayed genital tension At another 
time when Pan was icstiaincd and the food withheld he became 
angiv Eventually T appeared (8, pp 133-147) It has been 
reported^''^ that m the instance of antliiopoid apes and certain other 

"Abstract of pioceedings at Dr Claik L Hull’s infoiinal seminar of 
February 12, 1936 
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piim.ites T did not occni ^pecificfilly in response to food, hut i.ither 
m response to lelief of tension arising fioni fuisti.ition or the 
withholding of lewarcls Howevei, tlicie wete othoi occasions 
in which general excitement ivas suflicient to elicit sexual cxcitcnnent 

Lrishley and Wtttson (43) obscircd T in the instance of a lest- 
less iliesiis niotikev of two monttis wlien its inothei picked neai 
the sex oignns Zuckerman (72) noted the phenomenon in a 
male monkey of six months Fmallv, Ringluini (8, p 79) states 
that play threats, eiect advances and fighting aie "antecedents of 
copulatoiy behavior” 

III the pjesent studj'’, although T ficqucntly occuiied concur¬ 
rently with stiong sucking, it Avas appaicnt that this activity alone 
Avas not adequate to pioducc the phenomenon Foi cxnmple> T never 
occuired during stiong piolonged sucking ,it the hicast or easy 
nipple, Agnin^ Avhcnevei T av.is piesent, stiong oi weak sucking 
at the breast oi easy nipple Avas alwaj's accompanied by lapid D 
As a mattei of fact, T always occuiicd when infants encountered 
a difficult 01 nutating situation, sucli as dehi)’ in feeding, Avith- 
holding the bieast or easy nipple, sucking ait, oi sucking at the 
difficult nipple The situation, as alrc<idy stated, not only produced 
mniked tension in the skeletal musculature, paiticulaiiy noticeable 
m tile abdomen and legs, but Avas frecjuently accompanied bv an 
unmistakable display of “angci 

5 Possrble 1i/f(jsniis fnt the Onunence of Tnntescunce. No 
unique 01 alaiming sexual significance need be nttiibuted to the 
presence of T in the male infant (30) Kuntz (42, p 301) states 
that "sexual excitation is a complex plienomcnon which depends 
largely on the functional state of the internal secictoiy tissue in 
the sex glands Tt cannot he biought aliout dining childhood until 
the sex glands, paiticulaiiy the internal sccietoiy tissue, have be¬ 
come functional If the sex glands aie icmoved eaily, the develop¬ 
ment of the seminal vesicles and piostate gland is arrested and 
sexual excitation can never be achieved," In this connection 
Becker’s (5) histological examination of the external genitalia of 

“*It was sometimes difficult to determine whether or not “anj^ei” was 
always present dunng the onset of T Although sucking at the dilliciilt 
nipple frequently lestilted in frotCmg or crying, there were occasions when 
this situation produced only general icstlessness accompanied by stiffening 
of the body, sharp flexion of the legs, or arching of the back 



H M IIALVmSON 


421 

jrcmature and full tcim infants points to veiy incomplete develop¬ 
ment of the leceptoi oigans 

Available evidence from obscivations of infant behavior and 
from phj'Siological expeiimentation on animals points to a purely 
reflex explanation of T The phenomenon may be produced by 
■nechanical stimulation of the glands or shaft of tlic penis, by 
Dressure-stimiilation from a full bladder and by stimulation of the 
visceral laiin of the sacral neivcs (+2, pp. 296-298, 31, 1044- 
1045) Similaily, “vasodilation and engorgement of the erectile 
tissue ma}”- be elicited leflexly by -vvairn applications to the organ 
and suriounding parts’’ (42, p 299), as well as by gentle rubbing 
In the piocess of handling and cleaning the infant The ccntci winch 
mediates reflex T probably is jn the sacral spinal coid, although 
:ertam investigations (42, pp 297-298; 33, p. 1045) indicate that 
the lumbar legiuii may to n certain extent siibscivc the functions 
of the sacral centers. 

It is possible that the excitement attending the hampciing situa¬ 
tions may have produced T directly by excitation of the paiasvmpa- 
thetic nervous system or indirectly bv increased .ibdominal piessure 
due to sympathetic inneivation 

Cannon (13) has shown that in general tlie two divisions of the 
parasympathetic nervous system function in contributing to the 
pleasure and comfort of the individual On the otliei liand, the 
presence of strong emotion, viz, feai oi anger, which energizes 
the S 3 'mpathetic system, abolishes these pleasurable states. It is 
common knowledge that fear and anger inhibit sexual excitement 
in the adult (42, p 459, 13, pp 334-337) and, as fai as is known, 
there is no reason to believe that the sympathetic and paiasympathetic 
systems function othcn^’isc than ant.rgonisticallv in the emotional 
life of the infant 

It has been suggested that whereas fiustratioiib winch icsult in 
fear oi angei t 5 'picallv inhibit T, certain kinds of fuistiations which 
bring about stiong emotional upheavals characteristically encigize 
at least some parts of the parasympathetic division Indeed, Cannon 
(13, p 31) states that “great emotion, such as is accompanied by 
nervous dischaigc via the svmpatlietic division, mar' also be accom¬ 
panied by dischatgcs via the sacral fibres ’’ “The orderliness of 
central arrangements is upset” (p 338) and it is possible that under 
these conditions the opposed innervations dischaige simult.niicously 
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ratliei than reapiocallv Latei he states (pp. 344-345) “that any 
high dcgice of excitement in the central nervous system, whether 
felt as anger, terror, pain, anxiety, joy, grief or deep disgust, is 
likely to break ovei the thicshold of the sympathetic division and 
disturb the functions of all the organs which that division innervates ” 
For example, mild emotional states, such as woiry and anxiety, may 
cause constipation by inhibiting the activity of the colon, whereas 
strong emotional stress often increases the activity of this organ as 
well as the bladder (pp. 31, 338-339) It appears then that sacral 
innervation in times of intense emotion is entirely possible Further¬ 
more it IS conceivable that under these conditions the functions of 
this division of the parasympathetic nervous system may extend be¬ 
yond activities connected with the colon and bladder. 

Furthermore, there is reason to believe that excitement does not 
invariably produce comparable upsets in all individuals. Kuntz (42, 
p 460) states "that emotional excitement may bring about cither 
impaired digestion due to sympathetic stimulation or gastro-intestinal 
hypcr-activity as a result of parasympatlictic stimulation or sympa¬ 
thetic Inhibition.” In fact Lucdeis (49) finds that in excitement 
gastro-intestmal function is accelerated in some patients with 
psychoses. 

During the onset of T there was mfirked tension in the abdominal 
and leg muscles. It is well known that adrenal secretion is increased 
in emotional excitement One lesult of the presence in the blood 
stream of the added dose of adrenin is its invigorating effect on the 
trunk and limb muscles. In this connection Cannon (13, p 93) 
states, 

Both in excitement and in strong excition the blood is forced 
in large dcgiee from the capacious vessels of the abdomen 
into other parts of the body In excitement the abdominal 
arteries and veins are contracted by Impulses from the splanch¬ 
nic nerves. In violent effort the diaphragm and the muscles 
of the belly wall are voluntarily and antagonistically contracted 
in order to stiffen the trunk as a support for the aims 

It IS probable tlien that T may be ptoduced as a lesult of piessure- 
stimulation of the sensoiy neurones of a distended bladder. There 
IS leason to believe that the reflex acts of T and mictuutioii arc 
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closely related’-*’ (15) Eaily morning T is usually attiibuted to 
distention of the urinary bladder which in some way, probably by 
pressure, stimulates the neivcs which mediate T Similarly, T which 
occurs during the act of defecation, in which abdominal and pelvic 
muscles contract sharply to crowd the internal organs of the lower 
viscera, probably may be accounted for on the same principle. Now 
the afferent paths for T lie within the pudic nerve, and the sensory 
paths for reflex: contractions of the bladder he in the ncrvi crigentes, 
or the neivi erigentes and pudic nerves (The motor paths for the 
reflex acts of both functions lie in the ncrvi crigentes.) If pressure 
from within the distended bladdci is the effective stimulus for reflex 
contractions of the bladder, it is possible that, inasmuch as the 
afferent paths for both bladder contraction and T lie within the 
pudic nerve, picssure stimulation of the sensory libies leading to 
bladder contraction may also affect the fibres leading to engorge¬ 
ment of the penis Furthcrmoic it is quite conceivable that in 
the excitement of n thwarting situation the marked contractions of 
the abdominal muscles against a full or partially filled bladder may 
be at least as effective as a distended bladder alone in producing T. 
In fact it has been suggested that extreme abdominal pressure alone 
may evoke T in much the same way that straining during the act 
of defecation produces it. 

Thus in the present situation T may have been produced by strong 
abdominal prcasuie due to the general increase in diffuse activity 
within the central nervous system (and skeletal musculature) when 
the activity finally attained the stage at winch it was effective in 
exciting into action the autonomic nervous system If this explana¬ 
tion be coricct, onset of T should be attended by an increase in body 
tension While the results in general show an incicase in the 
strength of gripping with the onset of T, the significant feature of 
the curve is its frequent and erratic fluctuations in tension ■^vhlch 
indicate the high degree of excitement experienced by the infant 
Thus, to the extent that gripping strength is a valid index of general 
body tension, and that excitation of the autonomic nervous system 
may be expected to produce great alternations as well as increase in 
body tension, the results appear to support this explanation 

furthcoming papci based on full day observations of naked infants 
will cover the subject. 
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Accoiding to Tayloi (61, p 166) the blocking of an impiiKc or 
terdencj' may bring about alternative responses such as “(r/) v.inous 
striped-muscle patterns, {t) the emeigciKV emotions, (r) the 
mechanisms of laughter and ciying”, etc. But, he adds, alccrna- 
five response incchdiiisms njc jnndcr/uatc to jclicvc the “basic Jjfe- 
maintaining luges of hunger, tinist Tlicsc iiiges ,iie relieved 

only so far as -we know by the specific piovisjon of nounshment, . ” 

(p 172). Furthcrnioie, when in a Jnglily exciting situation tlie 
oiganism is "set” for violent exeicisc of its bodily functions, an 
infant whose capacity foi movement is limited to kicking, squirming, 
thresliing about, twisting, aiehiiig and ciying, niav he quite unable 
to discharge in the noinial manner of an adult the suiplus cncigy 
built up by excessive sccietion of the adicnal glands. As a result 
It is conceivable that the "nveiJlow” of enej^rj; leads among other 
things to violent enough conti actions of tlic abdominal walls to 
produce T 

Other theories have been pioposcd to exiiluln occuiicnce of T in 
the present cxpeiiment For example, it has been suggcsttl that 
inasntuch ns salivation and T arc both under contiol of the pnrasvm- 
pacbctic division of the autonomic ncivotis system, and inasmuch 
ns the various lesponse mechanisms of this division arc as vet in a 
state of incomplete individuation, a situation which Inings about in- 
ciensed salivation, viz , sucking nt a dry nipjile oi one through which 
milk IS obtained only with difficulty, may possibly elicit other 
related responses, among whicli is T. In olhci woids, the paiasym- 
pathetic mechanisms may tend to function moie oi less as a unit in 
eaily infancy and to become functionally diftcientiatcd only at a 
later date This theory docs not explain why 7' occuis at with¬ 
holding of tlie nipple unless it is assumed that hunger oi the mere 
presence of food or both is sufficient cause for the increased flow of 
saliva. 

Now it IS possible that severe muscular tension and violent body 
movements may have caused T bv retiaction of tlie testes or agita¬ 
tion of the penis. Howevei, inasmuch a!^ T frequently occuried 
when there was little or no movement of the hutei oigan and 
retraction of the testes followed or accompanied the pioccss of 'T, this 
explanation of the onset of the phenomenon appeals to be inadequate 

It has also been suggested that T in this expenment occuued as 
a duect result of thwarting, just as bristling occuis in a hungry 
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dog on attempts to remove his food. In this sense T is just one of 
the reflex enlaigement piocesscs charncteiistic of lage, which include 
such overt reactions as inflation of the tiunk, clenching of the fists, 
tensing of the musculatuie and election of feathcis, haii and tail 
However, tlie evidence against this theoiy is oveiwhelming (42, 
295-301) 

From a psychoanalvtic point of view the occuricncc of T, resulting 
fioin frustiation at the oial zone, mav be regaided as iepicscntini| a 
shift in focus of libidinal cxpiession from one plcasuic zone (oial) 
to another (genital)If this explanation were conect, a decrease 
in body tension would be expected to accompany the onset of T, 
which ccitainly is not the case 

Of the SGvcial explanations of the pioccss of T, this papci is 
inclined to favoi the ones which place emphasis on abdominal pios- 
svire Undei noimal feeding conditions the desiie (cUlvc) for food 
by a Imngiv infant is suilicientlv stiong to call forth vigorous sucking 
and giipping. It has alicadv been noted that when sucking is well 
unclci way it occurs smoothly and legulailv at uiufoim staength while 
gripping tension becomes constant When thwniting is intioduccd 
in the situation activity is not only mueased, it is frequently dis¬ 
jointed Instead of apparent contentment until liis situation, the 
infant manifests lestlcssness oi anger and ficqucntly aggicssion The 
activities involved in the feeding pioccss lose then smoothness and 
regulantv, and movements extraneous to the sucking pattein come 
stionglv into play Of these movements peihaps the most conspicuous 
aic the scveie contiactions of the abdominal walls While othci motor 
patterns vaned duiing the onset of T, maiked abdominal pressure 
was always present 

^^Piofessor Earl Zina of the Depailmtiit of Psychiatry and Mental 
Hygiene of the Yale Univciaity School of Medicine has supplied the fol¬ 
lowing interpretation of Ficud's theory of Libido Displacement. "In terms 
of the thcoiy of libido economy blocking libido giatificatiim at one outlet 
would result in increase in tension, and the expect.ition would be that 
attempts would be made to reduce this tension (according to tlie pain- 
pleasiiie piinciple) by the utilization of other erogenous zone oiittets, 
piovided these outlets were fimctional" Foi further information on Libido 
Displacement see Healy, W, Bronnei, A 1' , and Boweis, A M, The 
structiiie and me-ining of psjcliounnlysis New York Knopf, 1930 Pp. 
XX+482 
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I SuiNlMARY AND CONCLUSIONS 

1. Diffejcntial icspoiises wcic obt.unecl to breast fccdin}^, air 
sucking, easy and difficult sucking at tlic bottle, and delay and 
interruptions m feeding. 

2. Concurrent records of sucking picssurc, gripping pressure, and 
general motor activity, indicate that the oiclei of picfeicncc in 
sucking IS as follows' bieast, easy nipple, difiicult nipple, and dry 
nipple. 'Tins oidci of prcfci cnee is also indicated by the peisistcnce 
of the sucking activity. 

3. Ill general there was a decrease m sucking prcssuic, gripping 
piessuie, and bodily activity, thioughout the feeding pciiod. The 
dccicasc was sonielimcs giaduid and somctimc'i fluctuating 

4. The ratio between sucking and s^^’allowlng movements vaiiccl 
considerably lor the diftcrcnt feeding situations Fiequcnlly scveial 
sucks piecedcd a ssvallow On otlicr occasions two ui three succes¬ 
sive swallows followed a scries of sucks, 

5. Air sucking occiisiurialiy continued for scveriii iinntites. 

6 Contented feeding, in which the amount of milk ncriuiied 
cuinpcnsatcs fur the anruunC of energy expended in sucking, was 
evidenced by («) regularity of sucking movements, {b) uniformity 
of sucking piessuie, (r) steadiness of gnpping pressure, and (r/) 
infieciuency of changes in bodily posture Hampered feeding, which 
includes air sucking, delay and intcnuptioi\s in feeding, and difficult 
obtainment of milk, was charactenzed by (/r) strong but spoiadic 
sucking of varying piessurc or lejection of the nipple, (i») rapid 
and marked iluctiidtlons in giipping piessuie, (c) general restless¬ 
ness, (^/) increase in muscular tension, (c) excitement, and (/) fre¬ 
quent aggressive bodily movements. 

7. The records show tliat the tension of the flexoi muscles of 
the hand vanes directly with tile strength of sucking. To the extent 
that this tension is an index of general body tension, the latter also 
vanes directly with the strength of sucking. 

8 Tolerance of Iiampeiing situations varied greatly from infant 
to infant, and from time to time in the individual infant. 

9. With the exception of the breast feeders, liampeiing was 
more effective in the earlier part than m the later part of the feeding 
period 111 producing overt manifestations of frustration With the 
breast feeders these responses apparently could be produced at almost 
any time during the feeding period. 
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10 Penial tumescence (T) was accompanied by restlessness, fre- 
Queiit e\citemcnt, and marked musculai tension, sometimes siistniiied 
but usually fluctuating, Dctiimesccncc (£)) was accompanied by 
general quiescence and steady, sustained muscular tension The 
stronger the sucking during D, the moie marked the tension and 
the slower the Z). 

11. Althougli T did HOC always occur in liampeiing situations, 
every instance of obseived T occurred undei conditions wherein the 
sucking actnnty was hampered Elimination of the hampering 
situation in caclr instance was followed by D 

12 I'he duration of T varied considerably The phenomenon 
occasionally persisted for several minutes during sucking at the diffi¬ 
cult nipple. 

13. Genital responses did not occur during strong sucking at the 
breast nr easy nipple 

14 T IS probably of common occuircncc in male infants. It 
probably occuis even in pre-jiat.il life. 

15 Physiological evidence and the behavior of these infants 
indicate that maiked abdominal pressure is piobnbiy the most effective 
stimulus for T as observed in the present situation 
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THE ELECTROENCEPHALOGRAM DURING NORMAL 
INFANCY AND CHILDHOOD: I RHYTHMIC AC¬ 
TIVITIES PRESENT IN TPIE NEONATE AND 
THEIR SUBSEQUENT DEVELOPMENT^ 

Noif/ial Child Develofriiieiit Study of the DepuHiiicul of the Diecujes of 
Childie/i, Colniiihin Umvcijityj arid the Babies Hospital, Hcio York CUy 


J Roy Smith 


A Introduction 

Observations on (he electioenceph.ilogiam {e e ff ) diumg normal 
infnnc 5 ' and childhood have been concciiicd chiefly ■vvith a comparison 
of the alplin wave component in cliildrcn of various ages Milh the 
familiar 10 pci secoml waves usually seen in tlic adult Of the 
existing (lata, tliose of Lindsley (19) [cf also Loomis, Harvey, and 
Hohart (20), Bergei (5), ICieezer (15), and Davis and Dnvis 
(6)] establishing the natuie of tlie frequenev vniiatioii of these 
waves with age aic the most complete With one miiiui exception, 
Lindsley's findiiiffs lelative to the piowth of the alpha ihvthm 
have lecenllv heen coiiobniated bv the wiitci (25) Othei ilivthmic 
components of the e e g , v'cll established long'before tlic alpha waves 
appeal and nppaicntly emanating fiom the scnsoiy-moLoi legion, wcic 
also desenhed in the liittci report It is with these lattei ihvtlunic 
activities winch piecede the alpha waves in development that the 
present paper is specifically conceinod Supplcment.irv data aie pie* 
sented indicnling the vaiioiis piopeities of these ihythms in the 
neonate In addition, an attempt is made to outline the giowth 
changes undeigone diiiiiiE infancy and eailv childhood hv the \',uinus 
v^aves 

13 Techniquc 

Established technique was employed Fluctiialions in electiical 
potential ocemring between two electrodes applied to tlie intact 
scalp weie led oft to appropriate amplifiers and the amplified poten¬ 
tials wcie then recorded by means of an ink-writing undulator (Gar- 
ceau and Dav'is, 10) In practice a svstem of three uniform inde- 

’’Accepted for piililicntioii in Marcli, 1938, 
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pendent amplifies with bal.inced input (Matthews, 23) could be 
employed to operate three undiilators which wrote on the same paper 
tape, permitting simultaneous rccoiclmg from three separate pairs 
of electrodes on the scalp 

Tlie obseivations wcic carried out undci iinifoim conditions with 
the child lying at icst and in bcmi-darkncss within an elect] ically 
shielded and paiti.illy sound-pif^'fctl chamber. 'Dus ch.iinhci, which 
housed the input stages of the amplifieis in addition to the bed upon 
which the child lay, was set up in one coinei of a laigc and lela- 
tively quiet laboiatory room 

For elecCiodcs we have usually employed small cylmducal pellets 
of lead 5 to 6 mm in diamctei and 5 min long, each foice-fittcd into 
the lumen ot a small soft uihbei giommct These electrodes were 
held against the scalp hv means of a snugly fitting ruhbei bandage, 
as show'll in Figiiie I l^ipolni leads weie iimfoimly employed 
Before each electrode was applied, a small pateli of liaii was removed 
and tlic undetiving scalp cleaned w'lth alcohol Sniiboiii electiodc 
paste was employed to reduce contact icsistance Uiidci these con¬ 
ditions tlie DC contact lesi^tance usually me.isuied bciw’ccn 2,000 
and 5,000 ohms Electiodc positions wcic determined in appioximatc 
relation to undei lying coi tical stnictuies by mensiiicmrnt witli re¬ 
spect to ccitnin anatomical Innclmailcs and were stand,iid from ex¬ 
periment to experiment (cf, for example Figure 5). 

Ohseivations weie made upon a total of 71 noimal cliildicn. 
Included in this group wcic 14 infants and young childicn ranging 
m age fiom one day to 4^ years upon wdiom individual seiial ob¬ 
servations were made over peiinds langing fioin 4 to 18 months In 
this serial study the intcival between obscivations luis deiicnded 
upon the age of the cliild Rccoiclmg on the newborn usually began 
on the first post-natal dav or as soon thereafter as the child W'as 
available It was continued twice a week for the fiist llircc weeks, 
theicafter once a week until the end of the sixth month, and twice .i 
month from rtien until the end of 18 months. In childicn over 18 
months the inteival between observations was one month until the 
age of tlirce years and two months beyond this age. In addition to 
the sciial recordings incidental observatiuns were made upon a group 
of II newborn infants Supplementary cross-scctional data weie also 
obtained from single obseivations upon a group of 46 childicn 
varying in age from 3 to 17 veais 
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FIGURE 1 

RuDora Bandage Electtiodl Preparation as Empioyed in a 9-MnNTiis-OLD 

Infant 
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C. Results 

1. Rhylhiiiic Jttwitres Picsenl in the Ncnnnie The character 
of the e.e of the newborn infant depends in large measure upon 
the placement of tire electrodes employed Thus, although tracings 
taken with hipolar leads restricted to the occipital lobes or to the 
extreme frontal areas may fail to show any noticeable poterilial 
fluctuation at or soon alter birth and m.i\’ give typically a flattened- 
out ‘‘baseline” pattern, records obtained with electrodes placed . 
various positions over the sensury-mntor region may exhibit con¬ 
siderable and varied electrical activity. The activity in question is to 
be observed only during sleep or during states of drowsiness and ic- 
laxatron iiiiincduitoly pieccdiiig sleep; if the infant is awake and 
moving, it is abolished. The pattern of the activity may be described 
as piedorninantly random oi iiicgular with the occasional appear¬ 
ance of rliytlnnic waves which occur in short series segregated inu- 
mentarilv agumst tire prevailing irregular background 

These rliythmic sensoiv-inotoi nica waves range in fiequcncy from 
one to approxiinalely 20 oscillations pci second.^ The various waves, 
however, me not dibtiibiitcd uniformly ovci this fiequcncy range 
but tend to be gioiipcd in svich a way as to suggest several distinct 
ficquciicv bands. Tlic prevailing waves me slow and vary in fre¬ 
quency fiom to abont 6 pci second although they appeal usually 
at 4 or 5 pei second These vvaves aie conveniently referred to as 
“(howsv waves” because they appear chaiacteiistically in older in¬ 
fants during pre-sleep drowsing states Similai waves have been 
described as appearing during sleep in adults by Gibbs, Davis and 
Lennox (12) and Davis, Davis, Loomis, Harvey and Hobart (7) 
Three other well-defined frequency groups also appeal. Tlie slowest 
includes waves varying fiom 1 to 3 pei second with a mode piobably 
at 2 per second. These very slow waves appaiently correspond to 
the "delta" waves recently described by Walter (28, 29). The two 
other groups embrace waves ranging from 7 to 8 per second and 
from 12 to 14 (occasionally to 19 or 20) pci second. To the writer’s 

*T]ie so-cnikd "beia" waves (appiaxiiiiatcly 25-40 pel second) Ir.nvc thus 
far not been observed in tlie neonate Tins ts no necessary rndic.ition of 
their absence however Because of the low efHciencv of ciiir nndulators al 
frequencies in the beta range (natural period approximately 30 pci second) 
and the low voltage of the bet.a waves, the latter might be present and 
not be recorded. 
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knowledge, the former inteimcdiatc fiequcncies have not been dcs- 
ciibed The 12 to 14 pei second w.'ives have then countcipait in 
the adult “spindles” fiist noted by Loomis, Harvey, and Hobait (20, 
21). The ficquencies between 8 and 12 per second have laiely been 
observed in the newborn although they aie seen occasionally in older 
infants 

The amplitudes of the vanous waves langc from 10 to 75/iv 
appioximately. Roughly, this dimension vanes inversely with fre¬ 
quency, the slowet waves tending to be of gicatci amphiudc and 
vice veisa. 

Several examples of the slow ihvthmic waves most often seen in 
the newborn arc presented in Figuic 2a.^ These tiaciiigs were ic- 
corded simiiltaneouslv fiom thiec sepaiate areas on the scalp of a 
sleeping infant three days old It may be obscived in these tracings 
that the two pairs of motoi icgion Leads {B and D) show definitely 
moie activity than the occipital leads {/!) In contiast to the 
flattcned-out low voltage pattern shown by the latter, maikcd by 
few potential peaks rising noticeably above the baseline, the motor 
area leads show almost continuous potential fluctuation characterized 
by the rccurient brief appc.iiancc of slow ihylhmic® waves varying 
in frequency from 33^ to 5 oscillations pei second The amplitude of 
these waves vanes fiom 20 to 75fjy Such ihythmic bursts occur 
typically in short senes of 3 to 6 waves, rarely in longei sequences. 
They mav lecui at intcivals of only a few seconds in some infants 
or m otheis they may be scpaiatcd by peiiods of minutes. During the 
time that the ihythmic waves are absent, the potential pattern is 
typically landom, marked by sequences of slow iiicgular waves as 
13 evident in Figure 2ft. 

The iccurrent buists of rhvthmic activity persist only as long as 
the infant remains quiet and asleep When he awakens, they are 


“The various tracings piesenteci in Flgiiie 2n and ihe following figures 
were selected, as "typicnl” of the several rhythmic activities under the con¬ 
ditions and at the ages indicated In genet.il this meant selection of that 
approximate level of amplitude, length of se(|uence and dcgicc of regularity 
obseived most often during each lun 

“III the present paper a sequence of potential is arhitraiily defined as 
"rhythmic” if there otciii in continuous seqticncc three or more regular 
(appioximately periodic) waves With the gains nsiuillr einplojcd, a 
minimum amplitude of lOiiv could be cleaily oUscivtd 
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KKJURE Z 

TRAciNca Odtained from a 3-l>AY*Otn Infant Durino WARiwa ANt) 

StFEPlNO 

a TIjc prevailing iyi-G per second wrt'es nppcanng over the sonsor^'- 
nnocor area during sleep Occipital pattern baseline 

b. Baseline patterns observed during tlic waking state from nil areas 
e The 12-14 per second waves appearing during sleep over the pre¬ 
central region Occiiiitnl and motor tracings baseline 
Cf. explanation an text 

F.lectrode positions shown in tlie schematic draiving at the right This 
drawing represents the scalp as spread out into a circular lioiiiontnl plane 
bound ventrallv by tlie nasion, cSorsally by the inion find on either side by 
the external auditory meatus Leads /] occipital, along the midlinc (n) 
anterior lead jiist posterior to the lambda {/>) and interclectrode distance 
3 cm. Lends B motor, iijrproximately ovei the central sulcus (c) medial 
lead 1 cm to the right o-t the superior rolanclic point {d) and interclectrode 
distance 4 cm Leads D pie-central, posterior lead just posterior to pre- 
auncular line and 2 cm to the right of the anleiini fonlancllc, otliti lend 
3 cm directly anterior 

abolished and the tiacings fiom any aica tlicn show a “h.isflinc” 
pattern. TThe nature of this change may he seen in Figuic 2lf. In 
this instance the child awnlcened spontaneously and, after ciymg and 
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fussing for several minutes, quieted sufTiciciuly fui Liacmgs to be 
taken ihe synchionmis waves previously appearing over the motor 
aieu (Figuic 2a) bad now disappeaied and all three leads sliowed 
the flattened pattern pieviously obscivcd over the occipital lobes m 
sleep This obseivation has been confiimed on other newborn in¬ 
fants In a number of observatiuns when it was possible to obtain 
records during an initial “awake” inteival preceding sleep, it was 
found tliat a flattened-out pattern peisisted until movement ceased 
and the C 5 ’cs were closed. Rhytliinic waves then usually began to 
filter m over the sensoiv-motoi leginn cm relatively with a nntiLcahlc 
increase in the geneial amplitude ot the p.ittein, After scvcial min¬ 
utes the typical picture of lecurient brief buists of ihytlim against 
the pievailing iircgular bnckgioimd was iibually established 

In Figuic 2c aic shown the 12 to 14 per second waves as they 
appeal in the newboin, The tracings of this figure were obtained 
scvcial liouis after those of Figuic 2a and l> on the same infant and 
the electiode positions wcie the same. As before, the child was 
ablcep In this instance, nil tlitcc leads gave random low-lcvcl 
liticings, but this pattern was inteiiuptcd uioineiitiuily over the pre¬ 
motor aiea (leadi D) by the appeaiance of a brief sequence of small, 
fast waves at 13 pei secoiicl and averaging appioximatcly 15/av m 
amplitude These latter waves aic seen typically ns here in occasional 
slioit isolated seiies and while tliey mav be observed witli clettiodes 
placed aiiywheie over the scnsoiy-inotoi legiun, they aic maximum in 
amplitude and most consistent in appeaiance ovei the pic-iolandic 
aiea They may appear as hcic against a low volt.ige b.iLkground, oi 
they may be supciimposcd upon the slowci delta oi aIiowsv waves 
The veiy slow delta waves and tlie intcimcdiale 7 to H pei second 
waves as seen in another 4-duv-old infant aic picsented in Figuic 
3a and i The infant was app.iiently sleeping soundly wlien the 
tracings were obtained. As was obseivcd with the first infant whose 
tracings aic icproduccd in Figuic 2, ihythmic activity again was 
rcstiicted to tlie sciisory-inotor aiea leads In Figuic 3a, well-defined 
slow waves at about 2 pei second .rppeat uiidei the parietal leads 
while botli occipital and fiontal leads picscnt a baseline pattern Sev- 
o.tal minutes latei (Figuie 31/) rhvthmic waves at about pci 
second aic also to be obscivcd ovei the p.iiietal area but the straight- 
line picture IS still maintained ovei the other icginns During this run, 
which lasted 40 minutes, the slow delta activity was obscivcd sever.al 
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FIGURE 3 


Tracinrs Odiainfd from a 4-DAY-OrD Ini ant During SLEtp 
a Delta waves at about 2 per second appearing over tlic post-central 
region 

I The 7-8 per «iecontl waves ns nhseivntl over the pnst-central nren 
Occipital and frontal LracttiRs rernnm "stTaighilme ” Cf explnnailon m 

text, 

Electrode posUiona Occipital leads (//] as in Figure 2. Lends 0 post* 
central, .interior lead 1 cm. to the right of tlic supciinr rolnndic point, 
other on« 4 cm. to its right poatcrioil)’ niong a line forming nn angle of 
45^ with the midlinc Leads C frontal, posterior lend 3 cm to the right 
of (tie miclline just opposite the antciioi end of the fontnnello and the other 
4 cm (llroetly anterior on the forohoail 

times in short, fairly regular sequences as seen in Figure 3fl and 
always over the post-iolandic area The pot second waves, 
howevei, were obseived only twice. Mtic'h ntoie prevalent than 
either of these were the familiar 4 to 5 per second waves described 
111 Figure 2a, 

Although the occipital and fiontal aieas typically exhibit baseline 
patterns in tlic ncwboin infant, the various rhythmic .ictivitics, par- 
tiailaily the vciy slow delta waves and the 3j^-6 pei second waves, 
occasiorvMly may be obsewed biicfly ovci both of these regions This 
19 interpreted as being due to a momentary spread of activity from 
its source within the sensory-motor area. As they appear over the 
occipital or fiontal areas, the waves are smaller, biiefei in sequence, 
and less ficqucnt m appearance than over the motoi aica Since they 
aie best defined and most corvbistent when lends aie icstiicted to 
the sensory-motoi region, there appeals to be little doubt that they 
emanate from this area. 

So fai, these various waves liave been lecoidcd in 15 neonatal oi 
early post-neonatal infants Of these, 10 wcie 10 days old oi less 
when first observed. The other five inngcd in age from VI to 25 
days All of the several frequencies liave been obseived within three 
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days aftci birth Howcvei, not cvciy child showed all of the fie* 
quencies on the same post-natal clay. One child, loi example, showed 
all foul of the frequencies on the third post-natal day, and another 
child when firsp observed on tlie twelfth day. In a thud child, the 
three slower rhythms (1-3, 3j^-6, and 7-8 per second) were all well 
defined on the first day, but the 12-14 pei second waves did not 
appeal until tlie twenty-third day 

When these various iliytlimic activities began to be obseived con¬ 
sistently in the iicwboin, the question immediately aiosc as to 
whether they lepiesented tiue electrical activity in the biain or 
whcthei they might be aitifacts procfiiced by factois extraneous to 
such activity Perhaps the most plausible souice of such aiufacts, 
if they did exist, would be in meclmnieal eftccts oiiginnting m beating 
of coitical blood vessels and icflectcd in the activity of the fontaiicllc 
Peigci (4) has already shown that thcic is no consistent iclntion 
between the e.e g and tlic pulsations of the coitical blood vessels in 
scvcial cases of adults with bone deficiencies which peiinitted simul¬ 
taneous iccoicling of biain vasculai chances and the e e.g Conditions 
aio somewhat cliftcrcnt in tlie ncwboin mtant, liowevei In the lat¬ 
ter, mechanical effects originating in the beating of the coitical 
vessels might conceivably set up iclatcd movementb m the various 
cianial bone flaps since all of the sutuies are open If such weic the 
case, then some consibtcnt relation might be expected between the 
beating of the vessels and the vaiioiis ihvthmic activities observed. 
T7hi3 possibility hns been checked in a number of infants by measur¬ 
ing the pulse pressure cuive in the arm simultaneously witli the e e g 
The pulse pressure cuive, while probably displaced slightly in time 
in comparison with the fontaiiclle pulsations, sliould correlate uni- 
foimly with the latter The compauson was accomplished by means 
of an aiiangenacnt (cf Figuic 4/z) whcieby cliangct, pioduccd inside 
a blood pressuie cuff (placed around the upper aim) by arterial 
pulsations were impressed upon a caibon miciophone Cliangcs in 
curient m the microphone circuit weie then impressed upon the 
input of an amplifier opeiatiiig at a slow tune constant, being ulti¬ 
mately recorded (Figure Ad) on the same tape with the eeg 
Employing this piocedurc, we have in no instance obseived any 
consistent relation between tlie pulse pressure ciianges and the various 
rhvthmic fluctuations of the eeg 

This failure of coi relation is to be expected If the various 
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FICxITRIi; + 

Showing Lack oi Any Consishni Kiiaikin IMtwhn Rihimmic Altivity 
IN Tirp efi! ANi) Olirru I’lniiniooicAi UHvniMs 
Electrode pomtioii^ foi tha p f ?, tiiclu ittLcI ii) the sdicmiitlc. tlrnmn^ .it 
the tight The micropUcinc pickup circuit for the \iaUo pic^siiic tiHCiiigs 
IS shown at n,. Ii inclicntcs bntlciy, R viiiinble rc<ii^(ni]cc, iiiul M, cnriion 
microphane Cf explanation in text, 

rhvtlinuc nctivicics of the newborn wcic due to mccli.inical 

distuibanccs oiigfnating in the beatinR of coitical blood vessels, then 
It IS diffic\ilt to sec why they shatiUl not .tppc.ir ovei frontal and 
occipital aicas as well as ovci the scnsoiy-itiotoi icgion U'lic vaiioiis 
iliythmic activities, mnicovei, appeal only iitegnlailv diiiing sleep 
and relaxation when the cortical vascular pulsations would be ex¬ 
pected to be quite regular It should also he noted lli.it .ill of the 
rhythmic activities obseivccl in the newborn iiruleiKo ilertnitc ch.inges 
during subsequent giowth (incicasing in ampLitiulc, length of sciics, 
etc ) wdiile any possible mechanical eftects aie being coi i cspontlingly 
decreased by closure of the fontanclle .ind the v.wvous svuuics 

The same aiiangement xv,i<; emplovcd to iceoid icspiration simul¬ 
taneously with the e.e ff (Figuic 4^ and c). In this instance tiio 
cuff was phiced around the thorax By placing the cull higli up over 
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the chest, It \v*is possible to iccoid as well the piessuie changes pro¬ 
duced by the beating of tl\c heart, tlicsc latter appearing as short 
spikes on the slowei lespuatoiy changes (Figine 4/») In tliesc 
expel iments likewise no consistent i elation w'as found between the 
respiratoiy ihytlun (oi the heart ihythm) and the development of 
the ihythmic waves of the c e g 

2 Snbieqne/jt Gioivth Changes of Rhylhnrc Ailivihes Ftesent 
in the Neioboni The vaiious ihytlimic activities ohseivcd in the 
ee g of the newboin infant all undergo definite modifications dunng 
eailv postnat.il giowth These inodiiications involve change in ttic 
amplitude and legularitv of tlie waves and in the numbei of waves 
appearing in sequence The wiiter, however, has so lai obscivcd 
no systematic alteiation in fiequency duiing development such sis 
occuis -with the alpha w.ivcs (19), (25), (26) Tlie ficqucncy 
dimension of tlie waves is appaiently peimancntU established at hirtli 

In oidci to indicate the naluic of these early giuwth changes 
several groups of tiacings have been selected fiom tlic lecoids. of 
two infants who have been subjected to intensive sciial obscivations 
ovci a pciiod of months In one of these infants the span of obsciva- 
tion extends fiom biith to 5 months, in tlie other fiom 3^ to 
months Supplementary tiacings aie also piesented showing the 
status of the various ihythms in older children (cf. Figuies 5, 6, 
7 and 8). 

Considciing first the seiinl observations on the two infants, it 
may be seen in Figures 5, 6, 7 and 8 th.at considcinblc development 
occurs duiing the fiist year of life. If one follows the couise of 
each of the rhythms through this inteival, it ib noted that the hulk, 
if not all, of the developmental changes have apparently occuried 
bv the end of the fouith month Piescnl at biith, oi within a few 
daj’s after biith, merely in short sequences of atteiiiialcd, partially 
synchronized waves, each of the activities shows duiing this caily 
pciiod an oveiall mciease in amplitude, a coiiclativc increase in 
number of waves .appealing in sequence, and a definite tiend toward 
impiovcd icgulaiity of the waves It is to he noted that no change 
in frequency has occuiicd Duiing the following 10 months, how¬ 
ever, as indicated bjf the tracings on the other child, no such cleat- 
cut developmental ticnds occui If one coinpaics the various rhythms 
as they fust appeal m this child at the beginning of tins interval 
and then at its end, it is noted that any definite ovciall grow’th 
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FIGURE S 

Ontocenftic Development of the 1-3 Per Sicond Delta Waves During 
TUB First 5 Yiars 

a. birlli lo 156 days in iiifniit /I M ; 

1/ 10-1 to 408 days in infant C. D,, 

c 20 months lo 5 yuaia in Ui'TereiU ohildren Poat'Coiitral ulectrodu posi¬ 
tions indicated tn the schematic drasvini' opposite each act of trncinti'i 
50|j,v calibrations 

Note heie (ainiiU-irly in Figures 7 niul S belosv) tlic overall cliflnges in 
amplitude, in regularity, and in length of rhythmic sequence from birth 
to 4 or 5 vivonths in iufavit A N , nnd the lack of any noticeable develop¬ 
mental trend in baby C D from to 12 or 13 months or in various 
older children The development of the 3J4-6 per second drowsy waves 
(PiRure 6 below) is comparnblc except for an apparent decline In the 
Bnnplltiidc of the latter waves and in length of rhythmic sequence in 
children over 3 years' 
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FIGURE 6 

Tiic Ontooenetic Di-vLiorMbNi OF THT 3^-6 Pbr. Stcond Drowsy Waves 
fi l)MCh to 156 days m infant , 

b 104 to 408 days in infant C D , 
e 1 to 27 yeais in various individvialai 

Post-centiol electrode positions indicated in the schemntic drawing above 
each group of tracings 
SO^iv cnlibriitions 



FIGURE 7 

Ontogenetic Development of the 7-8 Pna Second Waves During thp 

First 5 Years 

a 7 to 126 days in infant Jl N , 

b 173 to 408 days m infant C D , 

c 16 months to 5 years in dilferent children 

Pre-central and cential electrode positions indicated in the schematic 
dravpmg above each set of tracings 
50nv calibrations 






FIGURE 8 


Oniooenetic Development or the 12-14 Plk Second W<vvea tnuM Rucni 

TO 8 Years 

a 9 to 142 days in infant A N. 
b 111 to 359 days in infant C. D 
c 2 to 8 years in various cliiUircn 

Pre Central eleetrode positiona shown m tUo scUcmotic dinwing to tKe 
right of each group of tracings 
50av cnlibrationa 
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change is lacking It does not "foilow, liowcvei, tliat each of the 
ihythms picscnts a static unchangeable pattern dining these months. 
It will be seen m the hguies that noticeable fluctuations in ampli¬ 
tude, m sequence length, and in regularity occur To a ccitain 
extent, these latter variations may lepicsent the dynamic inheicntly 
variable character of the ihythms. They may also reflect a process 
of tapeiing oft or consolidation of the more definite growth changes 
observed m the earlier interval 

Intensive seiial observations on a numbci of infants beginning at 
birth and continuing unintcriuptedly throughout the period of in¬ 
fancy should piovide a moic accurate and complete account of the 
natuie of this caily giowth Such observations aie now in pingress 
It may only be said .it picacnt that a beginning scnal study of five 
other infants tends to confirm the gcneial giowth licnds outlined 
above. In two of these Inttci infants the interval of observation now 
includes the period fiom birth to five months, in the other thicc it 
begins at about four months and covcis theicaftci a period averaging 
nine months Considciecl individually, each of these younger infants 
shows during tlic first five months definite and progressive alterations 
along the lines alicady noted above. Conversely, each of the three 
older infants fails to show any consistent developmental trend in 
the various ihytliinic seiisorv-moloi are.i processes duniiK the ensuing 
seveial months The indications aie, thcicfoie, that some time din¬ 
ing the latter part of the first half year (probably cluiing the intervn! 
from 4 to 6 months) the several ihythmic scnsoiv-motoi aica activi¬ 
ties attain a developmental maximum beyond which no consistent de¬ 
velopmental tiends aie to be obseivcd dining the nc\t several months. 

One fundamental characteristic of the developmental process re¬ 
sponsible foi these early giowth changes is the intrinsic variability 
of the process The growth of tlrcse various activities takes place 
not as a smooth incicmental advance in amplitude, in regularity of 
the waves, and in length of sequence Ratlici it progicsses in a 
vaiiable and inegular manner, each of these piopcrtics of the 
rhythms advancing independciitlv of the other pioperties and itself 
along a variable, erratic couisc The developmental course of any 
piopcrty of the ihythms, therefore, or of the total activity itself as 
the thiee properties unite to give it, provides the conception of 
continuous fluctuation above and below an abstiact mean trend of 
growth 
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Evidence available from the beginning seilal study of a number 
of older infanta and young diildren, though fai from complete, imU- 
cates tliat three of the rhytlims remain unchanged during tlic period 
fioin 1 to 5 years Inspection of Figures 3, 7 and 8 sliows tJiese 
three to be the 1-3 per second “delta” waves, die iiiterineduite 7-8 
per second waves, and the faster 12-14 pei second activity As may 
be seen in Figure 6, however, the 3J4-C pei second "drowsy” waves 
apparently show a definite decline beyond the stage of infancy 
This decline is marked chiefly by a shortening of the rliytJimic 
sequences of the waves and a coiielative decrease in amplitude, 
rhythmicity remaining unchanged Beginning apparently during the 
third year, the decrease proceeds gradually thcicnftei until m children 
over five years of age this activity is noticeably less dominant than 
in infants and younger children. It appears, however, that tlic'se 
waves nevci become completely extinct We have noted them in the 
adult drowsy states (cf Figure 6£), and Davis, Davis, Loomis, 
Harvey and Plobart (7) likewise rcpoit that they appear in adults 
in the early stages of sleep. 

Actually, in young childicn at any rate the regresbion m these 
waves is more apparent than real Thus, though they may repeat¬ 
edly fail to show very stionglv in a particular child dining the 
ordinary sequential changes in paitcin accampanying the onset of 
sleep (as will be shown in a later rcpoit these 3j^-6 per second 
waves are pniticulnrly characteristic of the "drowsy peiiod" just pre¬ 
ceding the onset of sleep) they may be leestablislied m their previous 
infantile and dominant form under special conditions. If, foi exam¬ 
ple, one permits a young child in whom this pre-sleep activity is 
much attenuated to doze off and remain asleep for several minutes 
and then rouses him to the point where his eyes open momentarily, 
it is often observed that the 3)4-6 per second waves come back in 
force for a short interval. During this interval these slow waves 
spread over the entiie cortex though at a maximum over the sensoiy- 
motor region. An example of this phenomenon as seen in a five-year- 
old boy IS shown in Figure 9. In tins figure the A tracing in each in¬ 
stance represents tlie occipital pattern and the U tracing the post- 
central area pattern. The electrode positions are shown in the figure. 
The two top tiacmgs (Figure 9fl) indicate the pattern during a 
drowsing period just preceding the closure of the eyes Tlie alpha 
waves dominate the occipital pattern while t.lo\vei waves at 4 pei 
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FIOUUTJ 9 

RiauRccNCE or the 4-S PrR Sccond Drowsy Waves after partial 

Awakening 

/I Tke 4-5 per second waves appear in sliort attenuated series over the 
pnsi--r.(.nti nl area (Lends B) during the onset of sleep while the occipital 
men is showing alpha waves at 8^ per second (Lends A) 
b The drowsy waves nt approximately 4 per second are grently re- 
infoiccd over the pnstcential region (Lends £) and spread into the occipital 
area ns well (T.eads A) when the child Is partially awakened. 

second may be seen over the post-cential area. When the child was par- 
tinlly awakened, after he had diopped off to sleep (Fnjuic 9^), the 
slow 4 per second waves came back greatly rcmfoiced over the post¬ 
central region and spread over into the occipital aiea as well. In some 
children, the initial resurgence of the waves under these conditions 
may take the form of an unbroken sequence lasting as long as 15 
to 20 seconds Theieaftei, the activity fades progressively out of 
the picture and the picviously prevailing landom irregular sleep 
pattern is soon reestablished, though brief surges of the waves may 
conic back intermittently for as long as several minutes. It appears, 
therefore, that the growth process underlying the decline of these 
pre-sleep drowsy waves may exhibit noticeable functional regressions 
which become manifest in young children under special conditions. 
In older childien (6 years and up) we have thus far failed to 
observe any clcai-cut resurgence of the 4 per second waves under 
the conditions noted above In these older children the occipital 
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alpha waves, winch Imve faded out at tlie onset of sleep, tend to 
reappear when the child is pnitially awakened, 

Tims far the writer has not attempted any icstncted localization 
of tile seveial individiuil ihj’thiiis witliin the sensoiy-motoi area, al- 
thoiigji this miclit feasibly be iiiulcit.Lken by iisiii^ tiie pli.ise-revcisal 
technique employed by Adrian and Yamagiwa (J) to hicalizc the area 
of urigm of the alpha waves In spite of the fact, bowcvei, tliat all 
foui of the ihvtlunic activities tenti to spread over the ontuc sensory- 
inotoi aiea, a rougli legion.il localization within this aica is apparent 
It is consistently observed, for example, that the small 12 to 14 
pet second waves, arc maxiiniim in amplitude when le.ids arc le- 
stricted to the immediate pic-rolandic area Similarly, the inter¬ 
mediate 7-8 pel second waves lead to be hugest over the tcutial ,iic.v 
On the othei hand, the 1-3 pei second waves and tlic 4-5 pci second 
droway weaves nre usually best defined wlien lends are jcstricted to 
the posC-iolandic aicn These mens of innxiinum appearance of tlic 
various activities aic indicated loiighly by the electiode positions 
given in Figuies 5, 6, 7 and 8, 

D. UlSCUSSIONT 

It has been observed that iKytliinic electrical activity is picscnt 
ovet the aensory-motor area of the cortex, In the neonate wheicas the 
occipital and frontal areas show “btraiglitlinc" pnttcins at this time. 
Rhythmic waves do not begin to appcai over the occipital area until 
three or four months latet (19), (25), (26) These findings are 
in accord not only with histological and physiological evidence 
[Fleclisig (9), Lungwortliy (16), (17), (18), Tilney and Kubic 
(27)] of comparative anatomical matuiation in tlic occipital am] 
sensoiy-motor aicas, but also with behavioral data which indicate 
that somatic motor activity m the newborn is advanced beyond 
special sensoiy activity [Gesdl (11), Shiiley (24), McGi.iw (22)] 
The fact that various synchronous waves are well defined over the 
sensory-motor area in older infants in whom this area of the cortex 
is certainly functioning, whcicas these same waves aie present in the 
newborn only m immatvue form, suggests tlmt in the neonate they 
may be indicative of emerging sensory-motor coitical function. On 
the othei hand, the byncluonous waves may be merely anticipatoiy 
of tile emergence of function in the sensory-motor coitcx and the 
actual functional participation of this cortical system m heliavioi 
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may be delayed foi some time, Regardless of then relation to the 
functional capacity of the coitex, the various motoi area waves 
would seem to have their origin m utcro since they may he detected 
at biith. In this connection it is interesting to note that Jasper, 
l^ridgman, and Carmichael (13) have observed rhythmic electrical 
activity ovci the coitex of the fetal guinea pig as early as two weeks 
before term. They recorded directly from the dura in the parieto¬ 
occipital region, Koinmuellei (14) liad previously repoited that he 
was unable to detect any cortical potentials until 6 days aftci birth 
in the rabbit. 

One of tlie con'spicuou'’ piopeitics of nervou-? center^? (Adiian 1, 
2), IS the tendency for laigc gioiips of neurons to beat together 
ihytlimically when undisturbed by afferent excitation Under tlicse 
(ondktions of lest the spontaneous dischaigca of individual neurons 
piesumnhly get into step through mutual facilitation, and large syn¬ 
chronized waves me tlieiehy pinduced Such a mechanism, oper¬ 
ating presumably witbin the occipital gicy matter, is suggested by 
Adiiaii and Y.imagiwa (3) as the basis of the adult human alpha 
Waves The abolishment of the waves under conditions of visual 
stimulation is furthci suggested as being due to the fact that in¬ 
coming sciisoiy impulses alter the latc of dischaige in the individual 
cells, forcing them to discharge at chffcicnt latcs and thereby dis¬ 
rupting the previous svnclironized beat The wiitci's findings might 
be intcipreted as indicating that such a mechanism is beginning to 
be operative in the sensorv-motor cortex at Initli It will be iccallcd 
that the scnsoi y-motoi aica waves appeal in the ncwboin only when 
the infant is lelaxed and asleep and at a time, therefoie, when the 
sensoiy-motoi cortex would be assumed to he relatively fiec fiom 
sensoiy somatic excitation Assuming that gioups of neuions within 
this legion might begin to discharge spontaneously in yinison under 
these conditions, then subsequent abolishment when the infant 
awakens and moves would be iindeistandable m teims of the mech¬ 
anism proposed bv Adiian and Yam.igiwa foi tlie alpb.s waves 
Waking and moving would be accompanied by an influx of sensoiy 
excitation into the sensoiy-motoi system which supposedly would 
bleak up the resting synclironized discharge as noted above, and 
instead of the laigei summated waves the low-voltage potentials of 
the now asynclironously discharging cells wouhl appear 

As they appear in the neonate, the scveial spontaneous rhvtlimic 



450 


TOUANAL or OINTilC I'SYCHOi OC5Y 


■waves are both small in amplitude and biicf in iliythmic sequence 
when compared with these same waves as observed m older infants. 
In line with tlie previous assumptions concernmp; the nature of the 
vaiious waves as clue to the synehionvacd sumniated discbaige of 
many mdivulual cells, these findings miKlit sut^^Kcst that In the lieKin- 
niag stages of then development toiup.iiatively fewer Individual units 
are contributing to the spontaneous syiicliioiious tllscliargc than in 
later moie inatuie st.iges 'I'hc giowtli of tlie scvcial ih>thins, pai- 
ticularly the overall increase in the amplitude of the waves, might 
then appear to involve as one factor an incinusc in the number of 
cortical neurons available for spontaneous rhythmic discharge under 
pioper coiuUticiiis of lack of affcient disturbance in the seiisoiy- 
motor area. Certain observations lelative to the scnsoiy-niotor area 
waves otlci suggestive evidence in this eonncction. If two pans of 
leads aie placed over the sensory-inotoi area in the newborn, sep¬ 
arated by only 2 or 3 cma (cf Figuic 2fr above), the rccuircrit 
biief hursts of anv of the rhythmic waves rarely appear iiiulci both 
pairs of electrodes simultaneously. Rather, iiist one tiiid then the 
othei set of leads picks up the waves as the apparently ciicuniscribcd 
locus of activity shifts under one and then the otlicr pair of elec¬ 
trodes In. older infants, on the other hand, tlie waves arc not only 
greirtcr in amplitude and longer In synchronous sequence, but they 
are observed simultaneously ovei laiger aicns. Instead of the intci- 
mittent low-amphtude synchronous discliaige of seemingly isolated 
small areas, one now observes a persistent dominant iliythinic beating 
apparently occupying a much laigcr icgion of tissue In sonic infants 
indeed it often appears that the entire sonsory-motoi system is beat¬ 
ing as a single unit, and the rhythmic waves arc obsoivcd to spicad 
over the entire coitex. in uniform dominant series The veiy slow 
delta waves and the 4-5 per second diowsy waves are particularlj' 
apt to exhibit this large dominant type of activity 

Mere increase in the number of rhythmically dischaiging cells 
would not alone account for the gi eater persistence of the waves, 
that is, for the increased length of rhythmic sequence One has to 
assume in addition either that the tributary discliargc of the indi¬ 
vidual neurons becomes more persistent during development so that 
tlie summated waves appear in longer senes, or that the in<livulu.il 
cells may participate at nlternntc intervals m the grouped dibchaigc, 
thereby producing a comparable effect. Possibly both of these factors 
are involved in the growth of the rhythms. 
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The piesence of seveial ihytlimic activities ovci the sensory-motor 
coitex raises the question as to the locus of origin of the individual 
ihythms ivithin this system. It luis been noted th.at there is an 
apparent rough legional localization within this area, the 12-14 
pel second waves tending to be at a niavimum over the pie-iolandic 
aiea and the 7-8 per second waves over the ccntial region, while 
the veiy slow delta waves and the per second drowsy 

activit 5 ' are similarly at a peak ovci the post-ceiitial area. Any 
definite assumptions as to a more restricted areal localization with¬ 
in the sensory-motui system or as to the particular cell groups 
involved in the pioduction of the individual iliythins cannot he 
proposed It dues appeal that the various waves are too diftuscly 
spread over the sensoiy-motor coitcx to have their origin within 
any single icstiictcd cyto-arclutccLonic field. Obscivalions by Dvisaer 
dfi liarenne and McCulloch (8) on monkeys indicate the dependence 
of coitical potentials within a given local area upon diffcicnt cell 
layers One possibility is that the individiml ihythms observed ovci 
the sciisoiy-moto: aica in infants may be associated with different 
cortical layeis 

E. Summary 

Obsciv.itions in a beginning longitudinal study of the elcclro- 
enccplialogiam duiing noimal infancy and childhood have been pic- 
sented Seveial geiieial findings inav he noted 

Rhythmic electnciil activity is picscnt ovci the scnsoiy-inotor aicn 
at birth, wheieas occipital and frontal areas show "baseline’' patterns. 
Tlie activity in question ranges in frequency from 1 to nppioximatclv 
20 cvcles per second and includes 4 apparently distinct fiequency 
bands (1-3 pci second ‘‘delta’’ waves, 3j4-6 per second ‘‘drowby’’ 
waves, 7-8 pei second intci mediate waves, and 12-14 per second 
waves [Loomis, Harvey, and Hobart "spindles”]). These waves are 
present only duiing sleep, they are abolished when the infant wakens 
During subsequent development, these wave-, inciease in amplitude 
and in length of rhythmic sequence and impiove in legulaiity, 
apparently icaching a peak at 4-6 months Theieaftci thiee of the 
rhythms (1-3, 7-8, and 12-14 per second) icmain unchanged The 
334-6 pci second "drowsy” waves show an appaicnt decline in 
amplitude and length of ihythmic sequence noticeable fium tlirec 
years on 
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THE ELECTROENCEPHALOGRAM DURING NORMAL 
INFANCY AND CHILDHOOD: 11. THE NATURE 
OF THE GROWTH OF THE ALPHA WAVES'** 

Not mal Child Development Study of the Depnttment of the Diseases of 
Children, Coinmbta University, and the Babies flopstlnl. New York City 


J Roy Smith 


A Introduction 

Beiger (4) was the fiist investigator to show that the so-callcd 
alpha waves of the electroencephalogram ( e e ff.) aie slower in chil¬ 
dren than in adults Lindsley’s (13) inoic recent data and those of 
the wntei (19) liave scived to supplement Berger’s original observa¬ 
tions and to establish the overall tieiid of the ficquency growth of 
these waves during infancy and childhood. Davis and Davis (5), 
Kieczei (12), and Loomis, Haivcy, and Hobart (15) have also 
repoitcd slower frequencies in noimal children than in adults 
Additional evidence is offcied in the present paper concerning the 
nature of the growth of the alpha waves Tracings have been ob¬ 
tained from 63 normal children Included in this total were 17 
infants and young children, up to five years of age upon whom serial 
obseivations were made over periods varying from 4 to 18 months. 
Supplementary cross-sectional data were obtained from single ob- 
scivations upon a group of 46 older children ranging in age from 
3 to 17 years. Other rhythmic electrical activities of the e.e ff, 
observed in these same childicn, have been dcsciibcd in a pievious 
report (20) The reader is referred to the latter paper for a 
description of the technique and conditions of observation governing 
the present findings. 

B. Results 

It was pointed out in eailier reports (19), (20) that while rhyth¬ 
mic elcctiical waves may be demonstiated over the sensory-motor 
area in the newborn infant, the occipital lobes show a flat “baseline” 
pattern. Dining the fiist 3 months aftei bnth tlic bulk of the 
activity observed in the eeff continues to be restricted to leads 

•Accepted for publication in March, 1938 
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plncecl over the sen<?c)r>’-motoi nrc.i Tlie oc-cipititl (lattcin remains 
thioughoiit tills interval ti'picnUy low-level and random in appear¬ 
ance Biicf sequences of incgiilai potentials of alpha nnipmtudc 
(50 ftv appioxiinacely) may he observed occasionally during the 
second and third months, hut it is not until the end of the third 
month that short seiies of ihytliniic waves vaiviiiR between 3 and 
4 per second begin to appear ovci tins area. 

Repeated observations on the same cliild show that when these 
occipital^ waves first begin to emerge they arc quite vai table in 
appearance, being well defined one week and liaidly noticeable the 
next By the end of tlic fifth month, however, they are usually 
well cstahlislicd ancl recu: consistent!}' "J'hercafter, their develop¬ 
ment IS quite comparable to that of the various antecedent sensory- 
motor aica activities p].cvlou^ly desenhed. In addition to changes in 
amplitude, regulaiity, and length of ihythmic sequence, these waves 
also show a pingressive mcieasc in ficqucncv ovei a pci mil of sevcial 
years 

Duiing tlic fiist few months of their dcvclopmentj tlic positive iden¬ 
tification of the occipital waves is often icndcrcd clifTicult by the simul¬ 
taneous piescnce of tlic antecedent per second sensoiy-motor 

legion drowsy waves. It often linppciis for example that two pairs 
of leads placed over occipital and sensory-motor nicas rcbpcctively 
show simult.inrouslv iliytlimic w.ivcs at 4 to 5 pei second and almost 
identical m appcniance It is then impossible to dcteimlne whether 
these waves represent occipital activity spiciulmg into the sensory- 
motor region oi vicfl vcisa or whctlier both activities aie simultane¬ 
ously piesent. Fortunately, it is pOTsSiblc to avoid this difficulty to 
some extent by caicful contiol and observation of the infant If one 
records continuously as the ciiiUl regiesscb fiom an “awake” condi¬ 
tion (eyes open, vocalizing perhaps, and moving intermittently) 
thioiigh a state of “diowsiricss” (eyes beginning to dioop, more re- 


^It should be noted that employing a resit iLted hi-polar tecliniqiie, as has 
been done in the piesent study, the alpha iv.avos lia\c consistently been 
observed to be ina'tiniuin in ainpliludu niul most pcisistciit iii ii|i|icnriiiice 

when leads were confined to the occipit.il aiea, or when one lead w.ia 

placed ovei this region and the othei just outside, aa foi example, over 

the siipcnni parietal legion. Tins gcnci nl finding is in haiinoiiy with 

obacTVtitiona on the tvdsilt rhythm by other mvestigavors [Aduau and 
MaitliLVvs (2), Adrian niid Yamagiwa (3), Davis .iiid Estes (5), Jasper 
and Andrews (10) and others]. 



J ROY SMITJI 


+57 


laxed), to a condition of “sleep”’ (complete iclaxation, eyes closed, 
breathing regularly) it is usually observed that the occipital waves 
take picccdcncc during the initial “awake” pciiod, being well de¬ 
fined, while waves of similar frequency are either absent over the 
sensory-motor area oi less well defined As the child begins to 
diowse and Ins eyes begin to droop, hou’ever, simdai -waves at 4 
to 5 per second appeal in foice over the sensoiy-motor area and hnth 
regions may now show this activity until after the onset of sleep 
In ordci, thcrcfoic, to eliminate as fai as possible this intcrfciencc 
from the sensoiy-motor region waves, it has been attempted to record 
the alpha waves consistently undci optimum “awake” conditions, that 
is duiing an initial period definitely preceding the diowsing period 
whicli m turn immediately piecedes t.loRiire of the eyes and the 
onset of sleep As the cluld glows older, it becomes easier to 
scgiegate the initial “awake” intciv.il fiom the drowsy state which 
piecedcs sleep and consequently easier to correctly scgieg.ite the 
alpha ihythm Identification of course becomes even moie ceitam 
once the alpha ficqucncy has progressed to a level beyond tlie fre¬ 
quency limits of the inteifenng sensoiy-motor region activities. This 
level IS reached at 6 to cycles pei second anywlieie fiom 12 to 15 
months of age The intciv.il ol greatest frequency overlap of the 
two activities and consequently of greatest difficulty is fiom 6 to 12 
months of age when the alpha frequency is progicssmg fiom 
approximately to 6 oscillations pei second 

Some indication of the natinii nf the cailv development of the nlpli.i 
waves is given in Figuie 1 and Figure 2 In Figme 1 is shown tlic 
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FIGURE 1 

Emprcence or tht Aiimia Waves as Seen in Intant D M . Electrode 
Positions Indicated at the Right. 

SO l-iv calibrations 
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FIGURB 2 

DEVBLOP^^KNT or IMB Atl’IIA WAVPS JROM 3J/^ m IS MONI'IIS IN iNlANfP D 
Electrode positions as in rigiirc 1. 50 M.V calibrntions 

emergence of this nctlvity as it occuircd hi one iiifaiit. Absent at 60 
and 67 days, the wave'? are beginning to show above the baseline 
at 73 days in biief sequences of two or tliicc oscillations at 3 to 4 
per second At 81 and 100 days, tlicy aic fimly well dcriiieJ, at 
121 days, they have regiesseci again and can haicly be detected. 
Finally at 138 and 152 days, tliey aie avcII under way at appioxi- 
mately 4 per second. 

The further development of the waves during the pciiod from 
3j4 to 15 months in another child (baby P.D j Table I below) is 
indicated in Figiiie 2. Serial observations began on this child at 
104 days, at which time the alpha waves wcie clearly in evidence at 
about 3 5 per second. Duiing the next 12 months, ns may be seen 
in the figure, the waves incieased giaclu.illv hi ficquency to a level 
of about 6.5 cycles per second Corrclatively witli this incicaso one 
may observe an improvement hi the icgulanly, a lengthening of the 
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rhythmic sequences find a tendency for the waves to be maintained 
at uniform higher^ amplitudes. With the exception of the progres¬ 
sive increase in fieqiieiicy, these various growth changes are basically 
similar to the trends and sequences noted earlier (20) for the 
Several sensory-motor area activities. 

Further data indicating the manner in -which the frequency in¬ 
creases with age are presented in Tables 1 and 2. Included in 
Table 1 me serial observations on a gioup of 11 infants and young 
children For the infants under 18 months of age, the monthly 
ficquencies given in tins table are based upon obseivations coveimg 
usually tile hist week in each month and the first week in the 
following month The montlilv ficqucncics beyond 18 months were 
determined on the basis of single obscivations nt the end of each 
month. Similarly, tlie rates picsentcd for the older children in the 
table were determined on the basis of single obscivations at the half- 
ycaily intervals indicated For the individuals of each group, the 
complete range of ficquencies observed at each ago level is pre¬ 
sented and the average fiequcncy is indicated as the mid-point of this 
range Justification for this latter pioccdure lies m the fact tlmt 
the frequencies observed were consistently spread uniformly over 
the ranges indicated In order to determine the distribution and 
range of frequencies at each age level, the individual’s occipital trac¬ 
ings wcic gone ovci systematically and the alpha wave frequency was 
measured in successive buists of the rhythm All me.isuiemcnt8 
were made in accordance with criteria established previously (20) 
for the sp.nsory-motoi area ihvtiims, namely that there must occur in 
sequence thiee or moie legulai waves having a minimum amplitude of 
10 juv. Except during the very beginning of the alpha development, 
the limits set by these critciia weie rarely encountered and it was 
possible to determine fiequcncics successively on the basis of well- 
defined ihythmic series avciaging 6 or moic -waves. 

In Table 2 are presented gioupcd data on 46 older children 
ranging in age from 3 to 17 years Average ficquencies wcic dctci- 
mined here fur each child on the b.asis of single obscivations and 
these aveiages wcic then grouped at each yearly age level to provide 
the ranges and aveiages indicated in the table. The frequency range 
and average frequency determinations from observations on 15 
adults are also presented m Table 2 All of tlic tracings upon 
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TABLE 1 (eoxtiKueJ) 
Subject 
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TABLE 2 

pREQUEJJcy Variation or Aii-nv Wavls with A(.i CtRoutid IIafa on Oidcr 
Children Ba&ed on Sihgif Runs on Each Cuiid 


No, of 
subjects 

Age in 
years 

Fruipicncy TnnKe 
(oscillations 
per Hccoiul) 

AvcrnRc frenwcncy 
(oscillations 
per second) 

3 

3 

8 0- 8.9 

8 3 

3 

♦ 

8 1- 8,5 

8 3 

2 

5 

8 8-94 

9 1 

+ 

£ 

8 0-90 

8 6 

3 

7 

8 0-95 

8 7 

S 

8 

83-100 

9 2 

3 

9 

8 4 9 5 

90 

5 

10 

8 0-99 

9 I 

2 

U 

9 0- 9,0 

9 0 

3 

12 

9 0-96 

92 

+ 

13 

88-100 

97 

3 

1+ 

8 2-10I0 

92 

Z 

IS 

9.9-10 3 

10 1 

z 

16 

9 1- 9,3 

92 

z 

17 

10 5-11 2 

10 9 

15 

19-32 

8 5-11 5 

102 


whicli the datA of these two tables me based wejc obtained under 
apparently "awake” conditions as outlined above 

If one follows the couisc of the frequency growth of the alplm 
waves as indicated In Tables 1 and 2, it is obscived that this growth 
^hows an initinl phase of rapid incicase followed by a fiiadual tapci- 
iiig off towaid a maximum adult level. These waves aiipcar at 
about oscillations per second at 3 montlis. During ihc next 
15 months, they progress to a level of appioximatcly 7 per second. 
Theieaftci, the rate of increase slows down and the adult level of 
9 per second Is not csUiblished until peihaps 8 ycais 

Tile nature of this growth is indicated moic clcaily in Figure 3, 
in which the serial obseivations of Table 1 arc represented by the 
densely overlapping band of data covering the fiist two years on 
the age axis and by the various succeeding symbols extending over 
the intccval from to 5 years Average monthly freqviencies are 
plotted for the infants and semi-annual lates foi the oldci cliilclieii. 
The succeeding trend of larger open circles repicsents the cross- 
sectional data of Table 2. Also included for compauson aie the 
recent cioss-scctional obseivations of Lliulslcy (13) indicated by the 
solid black circles and extending from 4 months to 15 years. 
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FIGUHE 3 

FRrQui’NCY Growth oi ihl Aipha WAvrs ironj 3 Months to l« Yfars, 
SERIAI and CROaS-SrCTIONAI OllSERVATIONS 
Cf. explanation in text, 

The tlucc smooth cuivcs shown in Figure 3 represent nn approxi- 
mnte ciTipiiicnl fit to the oveiall trend of the xvntcr’s dsitn based on 
the geneinl assumption that the frequency growth of the nlpha 
waves might be exponential in foim The individual cuives of the 
envelope me identical in form and were derived from the exponential 
relation recently suggested by Wcinbach (21) 

/ = fui Z/f—A/i 

In this equation "f" lepresents the me.isuicd alpha wave ficqucncy, 
and "fm" the maximum adult frequency, is a constant having 

the dimensions of frequency (oidinate intercept constant), "IC’ is .i 
constant indicating the latc of decline of the increase in ficqucncy 
with age, and "e'* is the base of the natuial logaiithms 

The wiitcr’s obscivations arc seen to follow fairly consistently a 
mean exponential tiend appioaching a pic-adolescent maximum of 
9 cycles per second. Beyond the pre-adolescent peiiod and be¬ 
ginning at 12 years, the obscivations rise dcfinitclv above this 9- 
cycle maximum This latter rise in ficquency might suggest some 
relation to the onset of adolescence. It should he noted that 
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Lindsley’s observation's show a comrarable acceleration in fie- 
Quenev during t!ie immediate prc-adolcsccnt period As shown m 
Figure 3 tins rise in rate is more niai ketl than tint shown by our 
data and appeals two years earlier at 10 veai'. Qualitatively, tlierc- 
foie, tile data aic indicative of ricccleration in the alphii wave fic- 
quciicy associated m some manner with the onset of adnlescencc 
j'loic abunilant observations on lar^ei riuinhcis of childicn at 
each age level will be requiicd, however, to establish the magnitude 
of the piocess nnd its relations in time to those pliases of the alpha 
frequency growtli which piccede and follow it 
In addition to showing consistently higher fiequeiicies (lining the pre- 
adolescent pciicnl, Lindsley’s data also tend to show a less rapid rate 
of lacrease in frequency during the fust two years Here aK.'im 
more numerous obscivntions will be needed to determine the inngc 
of vniialulity foi the beginmnK blopc of the alpha growth pioce^s. 
The consistency sliown by tlie wiiter’s intensive sciial obseivaiions 
during tins period is suggeslivc, but is thus far based on observations 
on only a few infants 

If continued sciial observations show nn c\ponential leliUion of 
tlic type dcsciibccl above to fit the coiusc of the alplui fiu<iuoncy 
development for each child, then it svill he of intoiest to (Ictcnuinc 
whether oi not the constant K, icpiesenting the late of dei-lint' of 
the frequency incicasc with age, is chniaLtcnstic nf the indivtdii.il 
Wcinbacli has suggested the posmbillly of such a growth constant 
The exponential cuivc in question has been fitted tentatively to the 
individual serial data of Table 1 and appaieiuly significant diftcienccs. 
in the constant K have icsiiUcd Thice of these beginning seg¬ 
ments of the alpha ficquency growth process aic shown in Figvue 4 
For these thice infants, K vanes as shown foi the fitted curves 
between .042 and 060, where these values aic piopoitional to pei 
cent decline per month of the incicasc in alpha wave ficquency 
Values nf K for the other infants range fioiii .05 to .066. 

The curves shown for babies KD and RL in Figure 4 weie 
fitted when the data were available fni only the fust 12 months of 
life m an effort to predict the succeeding alpha fiequcncy values 
It Is seen that the piedictcd values agree with the ohscivcd values up 
to the age of 17 months m the ease of E D and 16 months for R.J,. 
At these age levels botli infants then show definite icgicssion hchnv 
the piedicted curves, following which the frequencies .igain use 



J ROY SMITH 


465 



FIGURE 4 

Individual Aipha Wavf Frequency Growth Curvfs tor Three Infants 

The constant K of the fitted e’cjionentinl curves mdicntiug the time rate of 
decline of the increase in fieqnency -vviih age is given for each child The 
vntiic of the assumed maximiiin fieqiicni.) {fin) la also indicated for 

encK child, 

during the next scvcial iiiontlis. The dala are not yet complete 
enough foi eitliei diild to indicate wliether this sliift below the 
ciiive repieaents only a temporary deviation away fiom the oveiall 
giowth tiend or whether it might repicsent the beginning of a second 
developmental tiend which will proceed possibly at a dillcicnt time 
late of decline (K) towaid the adult niavimiim 

The wiitcr has thus far not attempted to determine systematically 
the conditions under which the alpha waves may be abolished How¬ 
ever, the waves in the infant or young child arc qualitatively similar 
to the adult waves in then particular susceptibility to suppression by 
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visual stjmuli. This was best iiidicated by tile f.ict that the waves 
appeared optimally only when the child was kept iii the dark. If a 
light was turned on in the room while the waves were appealing, 
they were promptly suppressed. They might begin to come back 
under conditions of continued ilhimination but wcic consistently 
less dominant and persistent Conversely they weic promptly rein¬ 
forced when the light was turned oft arid the room was again 
thrown Into darkness. 

Ill respect to then abolishment by otlici types of stiinuli, the waves 
also appear to be comparable to the adult waves. They may be 
suppressed, for example, by .i sudden loud noise, by calling the 
child’s name, or by a light pm puck on tlic aim oi leg It appears, 
however, that extra-visual stimuli arc Ic'^s consistent in svippicssing 
the waves and arc ctfcctivc in propoitlon to their startle value. 

C Discussion 

It was suggested in a previous report (20) that the presence of 
rhythmic waves over the sensory-motor area of the brain at birth 
might be indicative of the cmcigciice of function iii the cortical 
sensory-motor system, since these same waves are better defined in 
older infants in whom this area is ccitamly functioning. It would 
also appear reasonable to assume that the emergence of tiie alpha 
■waves at 3 or 4 months over the occipital lobes is corrcliitcd with 
the onset of function in the cortical visual mcclianibm. This latter 
inference is based upon the fact that the appearance of the alpha 
Waves corresponds with other possible indices of beginning coitical 
vision. At three or four months, for example, tlic fiist suggestive 
indications of leaclilng prehension behavior are just beginning to he 
noted [McGraw (16), Gescll (6, 7), Shirley (18)]. 

In several respects (overall increase in amplitude, lengilicning of 
rhythmic sequence, improvement m regularity) the giowth of the 
alpha waves is basically similar to the giowth of the sensoiy-motoi 
area rhythms (20) The distinguishing characteristic of the growth of 
the alpha waves however, not shown by the sensoiy-motor area 
rhythms, is their piogrcssive incicase in frequency during the first 8 
or 10 years. Thus far, there is available no diicct evidence indicating 
the controlling physiological factors undcilymg this fiequcncy in¬ 
crease with age. Certain recent evidence however lelativc to the 
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adult alpha waves appears to be of some significance in this connec¬ 
tion. Hoaglancl and his associates [Hoagland (8), Hoaglandj Rubin, 
and Cameron (9), Rubin, Cohen, and Hoagland (17) ] have suggested 
that the adult alpha rhythm is directly determined by the local 
respiration of cells in the occipital cortex and that the frequency 
of the waves is proportional to the rate of this metabolic activity. 
This general conclusion is based upon several sets of mutually con¬ 
sistent observations, namely: (a) the correspondence of the tempera¬ 
ture characteristics (li) for the alpha wave frequencies with the 
principal ones for cell respiration in vitro (8), (Z>) the significant 
lowering of the alpha frequency during hypoglycemia induced by 
insulin and Its restoration after injection of glucose (9), and (c) 
the effect of artificially induced hyperthyroidism in increasing the 
alpha wave frequency (17).) It should also be noted that Jasper 
(11) confirmed Hoagland’s fi of 8,000 calories for normal subjects. 
In addition Lindsley and Rubenstem (14) obtained a rank difference 
correlation of 903 between alpha frequency and metabolic rate 
(total calories per hour) m 13 adult subjects They suggest that 
metabolic rate is a controlling factor in determining the differences 
observed in the adult frequency and tliat it may also be significant 
with respect to the variations in rate observed in childien. Granting 
that changes produced m the adult alpha frequency might be ex¬ 
plained m terms of altered local respiratory metabolism m occipital 
cortical neurons producing the waves, it would appear that corre¬ 
sponding metabolic changes might be involved as one factor at 
least in determining the frequency growth of the waves in childien. 
Other factors of course of which we have as yet no evidence might 
well be involved. 

A possible objection to the acceptance of any such liypothcsis 
■would be the failure of the several sensory-motor area ihythms to 
show any increase in frequency during growth. It might be, however, 
that the probably phyletically older sensory-motor area rhythms have 
a different physiological pacemaking mechanism which attains func¬ 
tional maturity earlier m ontogenesis (at birth) and does not 
alter significantly thereafter If this weie true any increase in the 
frequency of the waves corresponding to the alpha frequency in¬ 
crease might not be expected 

One point of view concerning the alpha waves [Adrian (1), 
Adrian and Matthews (2), Adiian and Yamagiwa (3)] assumes 
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that they rtie composed of tlic sviinmatcd synt.lironi/cd dischait^c uf 
many mdiviclxial cells 'l"lie waves theicforc snppose<lly leflect the 
corresponding unit disch.uges of the individual cells If this hypothe¬ 
sis IS acccptctl, the fiequcncy growth of tlic ^^'.lv{‘s ^^<}uld then seem 
to reflect a corresponding jdtciaiioii in the spout.incovis rli 3 'tininc 
propel tics of the individual nenrons. 

D. SUMM-VKY 

The alpha waves appear over the occipvt.il lobes .\t 3 or 4 months 
with a frequenoj' of 3 to 4 per second Thereafter they inciease 
gradually in frcquciicv, the adult level of 9 cycles per second lieiiig 
established at about 8 ye,us This fiequcucv growth may he dc- 
senhod empirically by an exponential equation, and there is some 
indication that tlic time rate of decline of the ficqiiency Increase 
with age 13 charactciiatic of the individual Along with the fic- 
quency giowth, the alpha waves also increase in amplitude nnd in 
length of synchronniis sequence and impiove In icgularky. 

Certain theoretical implications of the findings have been discussed. 
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A Introduction 

If one lecordb the clcctiociKcpluilogicim of an infant or vovuig 
child while he icgresses from a waking condition tiumigli a state of 
drowsing into sleep, the pattern of the electrical activity is obscivcd 
to undergo marked alteiation This alteiation is sufTiciuitly sys¬ 
tematic and icpioducible fiom one child to anothei to enable one 
to speak of a tvpic.il “awalce-nslecp pattern sequence.” The sequence 
in geneial piocccds in such a way that various rhythmic waves 
succeed each othei in tlie pattern each m turn moic or less dominat¬ 
ing the activity Several of these lattci ihythmic w.aves have already 
been desciibed and t)ie growth changes undergone by them during 
infancy and early childhood have been outlined (5, 6, 7) It is 
the purpose of the present paper to consider in pieliminaiy fashion 
the developmental changes manifest by the awake-asleep sequence 
itself during the same period This will involve the description 
and compaiison of tlie sequence at difterent age levels during the 
fiist five yeais of life 

The findings upon which the leport is based have resulted chiefly 
from seiial obseivations on a gioiip of 15 normal infants and young 
children extending over a period of 18 months For a description of 
technique and conditions of observation, see an earlier report (6). 

B Results 

In the ncwboin infant, a consistent pattern sequence accompany¬ 
ing the onset and couise of sleep may bo observed Roughly two 
stages in this sequence may be distinguished If the infant is ' eiwtske 

*Ar.cepted for publication m March, 1938 
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riCiURK 1 

Tun cen in a Ntonmi durinjj V^'amvc. ssd Snii'iN<; 
a Typical awake "babullnc" liacln({s nt 4 days 

b Rhythmic waves appcaritig over post-r.eiural area (hails ft) .iriui ousel 
o( sleep in the antne infant Prcvniling frciiiicntica 1-5 |>ki sciomli 
waves nc 8 per second niso appeal. Ociipital piiituiii runiaiiis “hnstlitK'" 
c Sleep patterns obscivcd in same inf.iiu at 11 days Niilc siiiiill \s<ucs .u 
15 per second (lends li, 2 50 pm ) and \ery slow xvas’U'. at 2‘j per m'iuikI 
(lends i3j 3 30 pan.) Occipital (A) and frcniial (//) uaciiiKs aie “hii^'cliiie " 
Electrode positions shown in approximate lelntion to (orucal sti iiciiires in 
the schematic drawing at the iiglit. Leads A occipital .iloiig tlic mullmc 
(cl), anterior lend just posterior to the Ininbrln (M and intcrcIcLtrodc dis¬ 
tance 35 ^ cm Leads B post-central, nnlcrioi lend approxnnntclj ovci the 
central sulcus (c), othei lead 4)4 cm directly postcnoi Leads C fronial, 
posterior lead 4)4 cm directly antciior to anterior "U" lead and inteiclcc- 
Lrode distance 4 cm II and C leads 4 cm to (he light of the inidlinc 


in the ordinary senbc of the word (1 e , eyes wide open, moving inter- 
mittcntlv, and pcihaps vocali/iitjr occusionallv), leads l.ikeii lunii 
any area exhibit typically low-voltage, “baseline” patterns. After 
the child’s eyes close and lie is lying qmet, apparently '"asleep," leads 
restricted to the seiisory-motoi region sliow an incicascd level of 
potential while occipital and frontal patterns remain at their pie- 
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vious baseline level The pattern appealing ovei the sensoiy-motor 
aiea during this asleep phase is picdommantly laiidom oi uicgular. 
It IS chaiacteiized, howevei, bv the occasional appearance of various 
ihythmic waves which arc to be seen in short sequences scgiegated 
momentaiilv against the pievailing lanclom backgiouncl (cf. Figure 
1) As thus far observed, tliese waves vary m frequency from one to 
appioximately 20 pei second They maj' be cla'.si/iccl (6) ivithm 
four apparently distinct fiequencv bands (//) 1-3 per second “delta” 
waves, (i) pei bccond “diowsy” waves, (c) 7-8 pci second 

waves and (d) 12-1+ per second (sometimes 19-20 per second) 
waves [Loomis, Haivey and Hobait “spindles” (4)]. 

Within the newborn sleep stage our obseivations thus far fail 
to show any systematic sequential diffcicntiation of these scvcial 
ihythmic activities such as occurs in older infants. Theie appears 
to be some tendenev for the fnstci 12-14 per second waves to be de¬ 
layed until after the slnwei ihythms have heen coming through foi 
some minutes, but this finding will have to be substantiated by 
fuithei observations Tvpicallv the sevcial ihythmic activities ap¬ 
peal eriaticallv one after the other or mixed together m random 
fashion. 

During the fiist few months of post-natal life, notice.iblc changes 
occui m the oiganlzation of the nwnke-aslecp pattern sequence. 
The prevailing 3J^-6 pci second waves of the newborn sleep stage 
giacluallv tend to become shunted foiwaid in sequence to occupy chai- 
acteristically a pic-slcep drowsing period. Cm relatively, the slower 
1-3 pel second delta reaves aic shifted fuithci back in the sequence 
and aie usually ohseived now in what appears to be deep sleep. 
The 12-14 pci second waves meanwhile have assumed an inter¬ 
mediate position between these two activities. As may he seen 
in Figure 2^, this essential sequential ariangemeiit of the several 
sensoiy-motoi ihvthms may be established as oailv as thiee months 
after biith and bcfoie the appeaiance of the occipital alpha waves. 

Once the alpha w.ives aie established (usually bv tlio end of the 
fifth month) they occupy an initial oi waking phase in the sequence 
piccedmg the sciial appeaiance of the scvcial sensoiy-motoi rhythms. 
Foi some months following the appeaiance of the lattei waves, how¬ 
evei, this initial awake alpha wave stage is usually not lecoided 
in Its full extent because the infant tends to diowsc oft too soon 
aftei quieting down sufficiently foi tiucmg to be taken In spite 



474 


JOTJRNSl. Ol UlMiHC l■S^<wIt01(K.V 



Alteration in the Pattern of tup ccg durino Si.hhi* 
rt Baby T.TI nt 3 months 
b, liaby T L ut 7 months 
Cf explanation in text, 

Electrode positions, Leads A (ocoipital), D (post-central) and C (fioiitnl) 
as in Figure 1 Pre-central leads {D) are common with antcrioi li lead 
and posterior C leads. 

The third tracing shown in several groups (leads C) represents the 
frontal pattern taken about 30 seconds after the preceding occii»tal and 
sensory-inoior area tracings The small fast irregular waves observed 
in the frontal pattern Q(leads C7) top group of tracings, Figuie 20 par¬ 
ticularly] are muscle action potentials 




FIGURE 3 

Ai.TtiiATiON IN THP Pattirn or THE eeg DURING Sleep 
a /I I? at 28 months 
h A D at 5 years 
Cf explanation in text 
Electrode positions as in Figure 2 
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of the facL, thcicfoic, tlifit the mhintilc pattern scipicncc is now 
potentially complete and esscntialK coinii.n.ihlc to th.it of an older 
cWilil (cf Figvne 3rt), irconled it is \isvi.iUy somewhat foie- 
shortenccl through the icstnction of the aw.iko alpha wave stage. 
The sequence of tlic 7 nioiilhs' old child shown in Figure 2b is 
typical. In this cliild the .alph.i \va\'es aic seen to appe.ir onlv 
briefly at about 5 pei second ovci the occipit.il .iie.i (le.ids/7). 'i’hey 
aie already overshadoued by the laiger slow'd w.ivcs at 3j4-4 per 
second appearing simultaneously over the post-centr.il region (leads 
B). 

Considered in detail the infantile sequence at tlic time of the 
early development of tile alpha waves proceeds somewhat as follows: 
With the infant lying awake and (iinct (eyes open, alert) tlie .il|)ha 
waves may appear ovci the occipital aica for n shoit time before any 
welUdefined activity has begun to show' ovei the sensoiy-motor 
region. Often, how'cvci, as noted in Figiiic 2b, this iniual alpha 
phase la less well-defined and the scv\sory-m<>ioi aica will aheady 
show beginning sequences of diowsy wmvc-^ at about 4 pci second in 
company with the occipital .ilpli.t w’.ivcs As the child liogins to 
drowse and Ins eyes stmt to droop, these slow waves tend In he ic- 
inforced over the scnsoiv-motor icgion, Usually icaching then peak 
just as the eyes close The occipital alpha waves have meanwhile 
usually faded out and fioni this time on the sunsoiv-nuitoi .iic.t 
activities dominate the pattern sequence Aftci the. eyes closc^ the 
sciics of the laige slow' diowsy svaves become piogicssively slioitei 
and less regular although tins activity continues to stand out in the 
sensoiy-motoi region pattern foi a period of minutes Eveiitiiallv 
short sequences of small wavc^ at 12 to 14 per second begin to appeat 
in association with the h regulai cliowsy waves These lattci wmvcs 
aie then reinfoiccd gradually over a period of minutes as the slower 
drowsy waves fade fuithci (lom the pattern, Wlien they have 


J-usi where ni this sequence w.ikefiilness leaves oft and “■sleep” begins 
cannot be said. Presumably in the infant ni young child closino of tlie 
eyes is die most satisfactoiy singlo behavioial inde'< oC the onset of alcep. 
As noted above, tins tvotild oiJinaiily coi i espoiid in die iiattcrn sequence 
to the peak status of the 4 5 per second dio\vs\’ waves and the roiiel.itive 
fatl'urc of the alpha vvaves. Some indication of doplb of sleep inav lx* 
obtained from regularity of bicntliing, die nniniint of movement, and the 
relative ease with which the child maj be aioused (cither by sW.tkinft him 
or speaking to him). 
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reached their peak, the 12-14 per second waves aic leciirient evciy 
few seconds in well-defined hiiists varying fiom one to three sec¬ 
onds in lengtli and averaging usually from 20 to 50 /xv in ampli¬ 
tude Occasionaly these waves mny be superimposed upon short 
senes of the slower irregular drowsy waves which still persist or 
they may show repeatedly against a pievailing low-voltage random 
background They may continue for as long as an hour Usually 
long before this, however, the activity has begun to decline, the 
intervals between bursts becoming progressively longer, the bursts 
shorter, and the amplitude of the waves less At about the time this 
decline begins, or, in some cases, even before it is noted, large 
“delta” waves (at about 1-3 per second) begin to appeal m con¬ 
junction with the 12-14 per second bursts One then notes again 
during the ensuing period of minutes the process of the simultaneous 
decline of the one ihythmic activity and the gradual leinfoicement 
of the other Pinally, in what cippenis to be deep sleep, the 12-14 
per second waves have eitliei disappeared entirely oi have become 
inconspicuous and the slow 1-3 per second delta waves stand out -is 
the mam component in the pattern. One may still note at this 
time icpeated short iriegulai sciies of the Syi-d pei second diowsy 
waves winch were at their peak much earlier in tlic scq.ucncc, these 
latter often being superimposed on the slower dc’lt.i activity 'riie 
delta waves may show all degiees of synclnonisin, Tjpicallv, liow- 
cver, they tend to be less leguLai tlian tire other ihytlimic waves 
which precede them Occasionally thev mav show peiiods ,is long as 
2 or 3 seconds 

During later infancy and early childhood the awake-sleep pattern 
sequence outlined above appeals to remain basically unchar?ged 
Noticeable modificationti do, howevei, olcui hi lire scope of tire two 
beginning stages of the sequence, namely (ti) the initial alplia wave 
phase and (l>) the succeeding stage marked by the appcaiance of the 
slow diowsy waves over the sensoiv-mntor region. Tliesc modifica¬ 
tions are in the direction of a strengthening of the alpha wave stage 
and an apparent decline in the dominance of the succeeding pie-sleep 
drowsy phase. 

Some indication of the nature of these changes may be obtained 
by comparing Figure 3c/ and with Figure 21/ In comparison with 
the attenuated 5 per second beginning alpha wave sequences given 
by the 7 months old child (Figure 2i) the 28 months old child 
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(Figure 3a) and the 5 year old child (Figuio show well-defined 
alpha ilivtlims at nliout Hj/i an<l 9 per secoml ic‘spccli\clv '1 hese 
rhythms, while maximum in aiuplitiule *a’c‘i the ocLipii.il .iic.i (leads 
//) also in each instance s]irc.id nnticc.ihlv mlo the post-ccnti.il 
region (leads li). Oi\ the other hand, the 4 pei scLond drowsv 
waves shown bv these two thildrcn .ijijie.ir to liavc doclineil iHitioeahlv 
m companso»\ with those of the younger cluUl Instead of the long 
well-defined sequences of these slow waves fiom the scnsoi y-inotor 
area during the pre-sleep diowsiiig period, only shoit atlenualcd 
RCues are observed The icm.uiulcr of the pattern seiiuencc for each 
child folluw'ing closure of the eves and the onset of sleep is seen to 
be closely similar to the trend outlined above for the 7 inontlis 
old infant Tlic sciiucncc shown for the ^ rear old child Is some¬ 
what atypical in that the bursts of the 12-14 per second waves are 
bricfci nnd more Irrcgulai than usually observed. Cliihl rJ JR. 
(Figure 3/7) shows an effect often noted u\ otlwi children but 
usually not so m.irked, Soon after the onset of sleep there was noted 
in this child h gradual increase in the amplitude of tlic entire pattern 
which after a few luinutes became so great that the gams had to he 
leduccd 50 per cent to prevent the undulatoi pens fiotn continually 
swinging off scale. The amplitude of the huge slow waves appealing 
at the end of this sequence reaches n mnxnnvim of about 500 /tv. 

In the infant or voting child, the awake-asleep sequence usu¬ 
ally proceeds systematically and the terminal deep sleep delta stage 
is ordutarilv tstiiblished within an hour* If the child has been kept 
awake for some time befoic the run begins and is vciy sleepy, it m.iy 
require as little as 10 or 15 miiuites to attain the slow (Iclt.i stage 
and the mteivcnlng stages may be quite brief During the fintlier 
course of sleep, the pattern may fluctuate consulcrahly, shifting back 
<ind foiward from one stage of tlie sequence to another The pattern 
may, for example “rise” rccmicntly from the slow delta stage to 
the phase marked by the repetitive 14 pei second waves Oi, it niav 
even skip this latter stage and shift abruptly to the eailicr drowsy 
state following winch the drowsy to 14 to delta portion of the 
sequence may be icpeated. “Rises” in pattern or shifth towaul the 
beginning end of the sequence arc usually correlated with move¬ 
ment of the child,, with coughing oi with some oilier distuibance 
such as Urination The appearance of regular series of 3^-G per 
second drowsy waves in particular often forecasts a poiiocJ of fussing 
or moving or the onset of waking 



J. ROY SMITH 


479 


Tlius far in describing the e e g during sleep, no mention lias 
been made of the intermediate 7 to 8 per second sensoiy-motor area 
waves. As the wiiter has tlnis far observed them, these latter waves 
appear to have no set sequential relation to any of the other rhvthma 
They appear eriatically and may be seen duiing any phase of the 
sequence. In the 3 months old infant (Figure 2a) they failed to 
appear; in Figure they aie seen momentarily along with the 
slowei diowsy waves just after the eyes clo'^e, in Figuie 3^ they arc 
seen in well-defined form supeiimposed on the slow delta waves, and 
in Figuie they appear when the delta waves recede for a brief 
period. Theie appears to be little doubt that they do represent a 
separate type of activity differing from either the alpha waves or 
the slowei diowsy waves In some cliildicn they have been observed 
duiing apparent waking states, appearing ovci the scnsury-motoi mca 
while the occipital leads weie simultaneouslv showing alpha waves at 
a nonceablv and consistently different frequency In otlieis they have 
been noted in apparent antagonism to and in alternation with the 
slower drowsy waves, both appearing over the sensory-motor nrea. 

C. Discussion 

Recent investigators of the clianges occuriing in the adult eeg 
duiing sleep aie m general agreement on two mum points, («) the 
disappeaiance of the alpha waves at the onset of sleep or early in the 
sleep inteival, and (l>) the domination of the pattern in deep sleep 
by large slow (j^-5 per second) w’avcs (1), (2), (3), (4). The 
water’s obseivations are seen to ho. in qualitative agreement with 
these findings It is of inteiest, however, to compare fuithei the 
findings on infants and young childien witli the more detailed analyses 
presented by Davis, Davis, Loomis, Haivcy and Hobart (2) These 
writers have suggested a senes of stages describing the pattern 
changes occuriing In the e.e g duiing sleep. In the adult the pattern 
sequence begins in the aw’^ake condition with the alpha waves pieseiit 
A dioM'siiig phase follows, maikcd first by the .ippearancc of breaks 
m the .dpha ihylhm (“floating”) and then by the appeaiance of 
delta waves as the alpha waves disappear completely Delta waves 
me defined simply as being “0 2 pei second or moie in length” A 
thud stage is indicated by the appearance of 14 per second ''spindles” 
in rccuircnt shoit bursts, along witli tbe delta waves This stage 
IS in turn supplanted by a fourth in which both delta and spindle 
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Avavcs incicnsc in voltafie niu\ tlic dclt.i incic.i^'C in Icngtli 

Finally in “deep sleep” tlic spindle-' Ix'loiuc incdiispu ikius, 

bvu the delta waves continue in iiuiea-'C in aniplimde and in leii^rtli 
This pattcin sequence appear-, to ho in s.Iom' ajiiooinont with that 
described above foi infants and yoiiiiK clnldion One dixLicpancy, 
howeverj may be noted Tins disci cii.iiu) involves the jmiffressive 
slowing of the “delta” waves mIikIi IboK, e/ fil . desciihe as 
occuiilug duiing the conise of sleep Iho \\utei li.is not been 
able to observe any S3'stematic slowing of tlic l^j-6 iioi second 
waves. 0\n obscivations ssouUl nulicaU* that these waves are 
at a maxnnum ovci the sensoii-motor ine.i just .is the eyes close. 
They become less dominant o\ei a pciiod of niituilfis picccding the 
nppcniance of the 12-14 pei sccoinl waves, but pcisisi .iftci these 
waves begin to show, and aie still picscnt when the latlei have 
been succeeded by vciy slow waves at l-.l pci scennd 1 hc’V .iic 
sornctnnes noted supoumposed on the much l.iigci slowci waves, 
but usunllj'' appear in slicit somewhat iiicgiilai scciuonccs nii\cd in 
with the latter waves. The fact that both ficiiuciKii's appe.ii in the 
newboiii in random association and in sikIi a ssav ns to indicate no 
necessary sequential iclaiion between them also suggests tli.it they 
may lepiescnt difterent types of acuviiy. It is ior ilusc icusons that 
the wiitcr has tentatively suggested two fiequentv haiuls, one at 
3}-^'6 per second ("drowsy” waves) and the other at .duiut 1-3 per 
second (“delta” waves), ^loic systematic uliscivations rvill be 
required to validate this .rppaiciit tllscicpancy betwren tlio “delta” 
and “drowsv” waves. 

IntcriTiittcnt biicf interruptions of the .ilpha waves akin to the 
"floats” described by D.-ivis, Davis, Loomis, Ilaivcy, and llobait 
have been noted in infants and young chlldicn. In the .absence of 
any possible vetbal icpoit by the child, however, we aie unable to 
determine whether such a break is indicative of .a inoincntaiv “dozing 
oft” as It appears to be m the adult. We arc forced to rely on the 
possiblv less sensitive criteiion ot the appearance of the 3^-6 per 
second semoiy-inotoi area waves ab an \ndle.it\on of vUow-iing. 

In addition to the basic finding that the e.c fj of ilic iiif.mi oi 
young child undergoes systematic aUei.ition tluiing the onset ami 
course of sleep, seveial other obsciv.itioii', appeal to be of some 
significance relative to the pioccss of development governing the 
eeff. Piimaiily, we may note th.at apparently all of tlio fuiula- 
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mental aspects of the giowth piocess whereby the adult awakc- 

aslecp pattern sequence is estabhslied aie ciowdcd into a biief 

ontogenetic mteival ending 5 oi 6 montlis .iftei birth T-hese 
accomplisliments include the emeigence of tlie seveial sensoiy-motor 
area activities, picsumably in utero, since they nia)' be obseived 

at birth (6), the assumption bv these vaiioiis iliytlims of their 

proper places in the sleep sequence, which appears to take place 
during the hist thiee oi foui months folloiMug biith, and finally 
the emeigencc and establishment of the alpha waves (7) "When, 
at 5 01 6 months, the alpha wavc', arc estabhslied, the infant pattern 
sequence is appaiently compaiablc in scope and essentially similar 
in detail to the adult sequence Subsequent clevelopmcnt is moie 
giadual and less sweeping in chaiactei and appeals to involve chiefly 
alteiation ui the alpha wave component of tlic sequence. As the 
lattci waves increase giadually m frequency, in amplitude, and in 
length of ihythmic sequence, the initial awake alpha phase occupies 
a moie dominant position in the sequence Conclatively, as we 
have seen, the 3J4-6 per second “drowsy" waves may decline to 
some extent In contrast to the eailiei rapid growth, however, 
these changes take place ovei a peiiod of scvcial yeais. 


Summary 

The e e ff. uiideigocs svbtematic and picdictable alteration m 
pattern duiing the onset and couise of sleep. The scope of this 
alteration depends upon the age of the child. In the newborn com- 
paiatively little diffeicntiation may be noted in the awake-aslccp 
pattern sequence By the time the alpha waves aie established at 
5 or 6 months, howevei, the pattern sequence has become basically 
similai in scope and coinpaiable in detail to the changes observed 
in the adult e e.g during sleep 
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THESE JOURNALS WILL BUY BOOK REVIEWS 

(Because of cordial coinmcndallon and other attractive reasons, it is aotih 
pteasme that vie announce an tminedtate increase in the prices paid for 
revicvJs ivnlfeit strictly at the professional level We will now pay a 
nitntrntini of $2 per punted page, and a maxiviuin of $3 Per printed 
page Ed.) 

If a book IS to be ndeqimtely discussed, every opinion concerning 
It must be given publicity, and recurring opinions must be registered 
as such That is, a contioversial book must be reviewed many 
times, and not just once or twice We speak here of reviews at 
the professional level, not of childish blurbs or vindictive pecks. 

The Journal of Genetic Psychology, the Journal of General Psy¬ 
chology, and the Journal of Social Psychology, will buy reviews in 
the open market at not less than $2 per printed page and not moie 
than $3 per printed page. 

Cotiflitions Only those books that are listed below in this sec¬ 
tion are eligible foi such reviews All geneial elementary text¬ 
books aro eliminated Those books that are included, even though 
some of them miglit be pool, are piobably the ones that make the 
most diffeience to psycliology or deal with problems or techniques 
that ate fundamental to psychology at the present time The list 
begins with Januriiy, 1936, and the books arc listed approximately 
in tlie order of receipt. New 1938 books will be added ns they 
come in At the end of 1938, all of the 1936 books will be removed 
from the list 

A leviewer must possess the Ph D degree or its equal in tiaining 
and experience. The Editor thinks of giaduatc students with affec¬ 
tionate regaid, but he cannot accept reviews of this type from tliem. 

A review must be written stiictly at the professional level. It 
must not occupy less than two punted pages, nor more than twenty. 
It must nvoid tiivialitics, sudi as chapter divisions, spelling of words, 
typographical eiiois, or any other matters that the reader is not 
looking for in that book. A review must not be a soap-box or pulpit 
from which the reviewer exhibits his own intellectual liobbics or 
private feelings. It is the book that is being reviewed, and the 
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book must occupy the stape. No competent review will use such 
maVc-bclicve weapons as "but this ts uol (fsyLholo^y, oi but tins 
ts biology” The classifications of olil-fasliioncd coliepe sat.ilopms 
are not of vital iinpoit.ince in tlle^(> uihmin'' A competent honk 
deals with issues, or with techniques for the investigation of issues 
A competent review identifies those issues, dctciniines then im¬ 
portance, and evaluates the hiicccss oi failure of the book in the 
accomplishment of its purpose. Tor a reviewer to point out that the 
purpose of a book is not Iiis purpose, is in fact a statc'ineiu hy means 
of which the reviewer substitutes himself foi the luiok. That type 
of vulgarity has no place on the stage of great hooks 

Fi ocedure. If among the books below there is one almut whicli 
you have thought, and concerning which you have foimulated some 
ideas, you are invited to wiitc a review of that book. No nicUter 
if the book has been reviewed several or a dn/cn tunes. It is 
impQitnnt that your colleagues know your compiohciisioii of the hook 
and Its significance, In this way professional opinion will prevail 
quickly, and uncritical tlicoiies, uiiimportiint or h.idlv conceived 
investigations, misintciprctations, insufficient cvnliuKv, m Mivinspncil 
WQik of nnv kind will stand icvenlcd 

(Auihon oj reviev/j nvill receive a cheek itninethtjlcly the Jize e/ which 
<01111 iwtl/iiii the limits nameit above The I ililoi will gladly leeiive 
nomiiialions foi iiicittiiaii in Ihii lut} 
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CRITICAL REVIEWS OF RECENT BOOKS 

{Shnjfer, J.anrnnce F The Psychology of Adpishnent, NewYotk 

Houghton Mifflin^ 1936. Pp 600.) 

Reviewed by Gladys C Sciiwesinger 

The aim of tins book is to assist the reader to get a clearer and 
broader peispectlve on human nature in general and on individual 
diffeienccs m personality, to point out why differential beliavior- 
patterns come into being, and how, if these differences are too 
far removed from acceptable'norms, they can be guided into approved 
or at least tolerated forms of behavior. A grasp of the subject 
matter of this book will enable tlie reader to understand himself 
better in relation to othci people, to understand the behavior of 
Others in relation to himself, and to become objective in observing 
personality unfold itself whcrcvei human beings mteiact. The 
need to attain objectivity in the area of human lelationships, while 
it conceivably would include everybody who is living in a socialized 
enviionment, is specified paiticularly for those workers who rnust 
“deal with people” in their day-to-day activities, such as the teacher, 
the social woikei, the peisonncl administiator, not to mention the 
doctoi, the mmistci, the nuise, the lawyer, the parent, and others 
in the professional and non-professional service groups whose duty 
It IS to guide, influence or contioL people, oi to teach them how 
to live at peace with themselves and to adjust to one another. 

The Psychology of Adjustment has been designed as a college 
textbook, to be used in couises following some general introductory 
couise in psychology. It can well seivc as text in courses on mental 
hygiene, on the psychology of peisonality. in _the newer courses to 
come soon—we hope—on “human lelations and it will supp 
ment in an effective way the textbooks usually icseived for courses 
m abnormal psychology, foi it includes over two i.undicd pages o 
discussion on motivation and the mechanisms of f ^ 

noted in vaiiable quantitative expression among both the norma 
and the abnormal The book is vitalized by an abundance of illus¬ 
trative material, some of the cases cited having appeared m othe 
published sources, but many of them bang presented ^ 

time, and all of them, even when biief, showing indications of having 

been recorded by tiaincd observers 
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Slinftci picsents \\ liat can he consulcictl the niO‘-t complete airav 
of concepts and hypotheses of the problems and pioccsses of psycho¬ 
social atljustnient \’ct nsscinblctl between the coveis of one text. 
In lus consiclciation of motivation^ lie is caicful to avoid employing 
the assumptive psychoanalytic concepts, such as the Ego, the Id, 
tlic Unconscious, ei n!, nlthoiigli m fan ness to tlic stimulating 
contributions of j)S 5 ’thoanal 5 ’sis, he devotes a separate chaptci 
to outlining the chief jisycho.inulvtical thcoiics, At tlie end of 
eacli chaptci appeals a well selected list of icteicncc leadings, 
which aie implemented at the close of the book by a senes of 
questions and exeiciscs, airanged accoiding to pertinent chapter 
discussions, to aid the student in applying his iiewei insights into 
human bclnivioi Thus tlic book scivcs its puiposc as a teaching 
device moie eftectivclj, giving factual infoimation on the one hand, 
and intellectual provocation and the oppoitunity to test out tlic 
thcoiics bj' discussion of implications, on the otliei Tlic <ictual pi.tc- 
ticnl application to peisons will be the tiiie test of the cflicacv ot the 
teaching, as well as of the student’s psychological capacity anil skill 
The mam thesis of the book vs that the most effective wAy to 
aiiivc <u the tiuth conceining human nature is to investigate it 
by the scientific method’ to ohseive the data—which foi human 
beliavioi is often synonymous with the "symptoms," oi even of the 
complaint as iccordcd by the associates of the patient oi subject,'' 
to classify the symptom-behnvioi units and to lelate them to con¬ 
ditions 111 which tliev are manifest, to generalize fiorn the findings, 
and if the investigations and diagnosis have been accuiatc up to 
this pome, to piedict futuic behavior foi known people under known 
conditions. If “cause" and “effect" continue to check foi the 
mdivulual. in question, then skiU in knowing people and imdci- 
standing human motivation and its encountcis with fiiistiation, 
Will have been established What to do about the behavior of the 
maladjusted peison, if anything, is rcseived foi the last section 
of the book. 

Vaiiations in appioach to .inv studv of liuman nature me also 
acceptable to science. Theie is the experimental appioach, setting 
up controlled conditions, there is tlic measurement of chaiacteiistics 
oi samples of conduct by appiopiiate test or othei technique, and 
the intensive case study, etc , all of which yield results which can 
be used and interpreted by the trained and ci itical obseiver, 
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Diagiio<=:irtg nncl adjusting human beings rs a serious, business, not 
to be uncici taken lightly, not without the broad jisychological undei- 
standjng of the sdendst plus tlie deft artistry needed by the prac¬ 
titioner It is to supply the foimer equipment, that this book has 
been written. For training jn practice, the would-be consultant 
should adopt some connections akin to the apprenticeship, internship, 
a‘>sistantship under close supervision of a skillful and experienced 
connscloj, and “learn by doing" 

The fundamentals of human behavior in gencial, the basic issues 
III adjustment, have been derived on the whole from the control- 
experimental appioach They include a study of natuie-nmtuie 
influences in human development, instincts (with no penchant oi 
prejudice for any special school of psycliology) , reflex behavior be¬ 
fore and after buth; establishing conditioned reflexes; emotions 
(ngnin no loyalties or binscs strained), their physical bases and modi- 
flcatiaiis and a consideration of othei motivations such as drives, 
needs, Iiabits, sentiments, cultural pressures, set up by physiology 
and society 

Hut motives clash in then demands for satisfaction and set up 
puiblcms for the adjusting oiganism to meet problems often admit 
of several solutions The devious nays in which personality dis- 
•coveib and accepts solutions aie what make life colorful to the 
obsovci In tins section on varieties of adjustive behavior, Shaffer 
has summed up all the defense mechanisms vet suggested. Profes¬ 
sional insight into the diftcrciit outlets which people have evolved 
when poisonal defect or feelings of infeiioiity aie confionled with 
a demanding cnviionmcnt, has been deiived largely from individual 
c^isc studies Frustiation pioduces tension, acute or chronic, which 
bfcks lelease thiaugh compensations, rationalizations, etc., or fads 
to jesolvc Itself, producing nou-adjustive states of all degrees of 
seventy, running fiom the simple wornei to tlie victim of a “com¬ 
plete ncivous bieakdown"—a term loosely employed by many physi¬ 
cians to indicate the crisis which follows a peiiod of persistent 
non-adjustive tension 

Mateiial, gatheied by the case method, and intcipictcd by tlic 
person liaving tlic facts in hand, is bound to yield a point of view 
inoie subjective than that accumulated by test or controlled experi¬ 
ment So if, occasionally, the author appears to be a bit dogmatic 
in Ills ■^tatcmeiiN, it is readily forgiven him, particularly in this 
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bcction But no consultant can icad tliiouKli these chapters without 
en 3 oyin^’ n greater feeling of sccuiity that his own next case will 
benefit by the greater insight "which the reading 1ms brought. 

Xo discover something of the origins of diftoiential peisonalitics, 
wliy different people meet what seems to be the same challenging or 
equally baffling conditions in dilfcient ways, tlie .uithor turns to that 
ma'ss of data whicli has accumulated fioin tests Diftcientiation and 
measuicnient of personality tiaits and an attempt to tiace the origin 
of diffeient adjustive tendencies aie tlie two basic themes of Section 
in That these chapters arc less rich in souicc matciial than the 
preceding section and that the scientific contribution of much of 
wlint IS given rs undoubtedly narrow in its foundations, points not 
to a shortcoming in tlie autlior’s treatment, but to a need for 
greater professional attack on this angle through enntmUeri research 
approaches Shaffei has made good use of those already available, 
the objective studies rccoided tliioughout psycliolugical Jiteiatuie 
Dnta on organic factors and influences, vaiiations ascribnble to 
heredity, even the connection between the endocrine functioning and 
personality arc still moic speculative than leal as evidence. Treat¬ 
ment of these topics is becomingly rcstiained. 

But the prise for stress on cmpiiic.nl material goes to the last 
section on the techniques of mental hygiene. Hcic aic reviewed 
the various practical methods for studying and ticatmg the malad¬ 
justed individual. Tlic case liistoiy outline is given in detail, fol¬ 
lowed by a rather full discussion of various appioaches to psy- 
chotheiapy, including the principles of positive mental hygiene. 
Equally important, is the author’s square-faced recognition of the 
need to treat the envuonment as well as the individual. To bring 
this down to a specific concrete level, he outlines the applications 
for the relationships to be expected m the family, in education, in 
industry, and in social work, always of course appreciating the 
uniqueness of each individual. 

If the problems of human adjustment are to be approached and 
solved by the scientific method, then there must be recourse to a 
funded "science of human relations,” call it the psychology of adjust¬ 
ment, the psychology of personality, or what you will. In the pre¬ 
ceding paragraphs, we have suggested that much of the funded 
knowledge on which Shaffer has drawn, does not meet even the 
relatively rigorous restrictions which psychology has set for itself 
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as a science. Of tills, the author is just as much aware as is the 
reviewer But a discipline which has drawn from all the scientific 
sources available, and which has supplemented this learning with 
objective observations from a steady common sense obtained through 
controlled expeiience. Is capable of producing principles which time 
and later wisdom will not lightly dislodge. They bring with them 
an illumination which can clear out much of the fumblingncss that 
has characterized adjustive efforts in the past* Adjustment proceeds 
from the impulsions of a motive, which when thwarted, tries by 
trial-and-erroi reactions to reduce the accumulating tensions Psy¬ 
chotherapy can revise maldeveloped motives, can re-onent malde- 
veloped sensitivities which become articulate at the thwarting stage, 
or can assist most effectivelv at the trial-and-erroi adjustive attempts 
by offering insight in the place of random behavior. 

It IS the rare individual indeed who can guide himself out of ms 
own well-grounded maladjustments, this is the ramn detre for the 
professional consultant. If the latter is successful in adminis ermg 
his diagnostic and advisory service he should not want for , 

for maladjustments, slight or serious, are in the 
a highly socialized and competitive world. People need and want 
help There should be centers and consultants where they can get 
It. But they do not always know what they need, or where they 
can get iclicf And while this book is primarily designed for the 
consultant, it .s sale to predict that tf .t teaches fat tnto the hands 
of the laity, it will also serve an excellent purpose in bringing home 
a recognition that adjustive psychological service exists. 

It the present time, wc are witnessing a drive for unified and 
broader national health consciousness and services this sev^il 

centuries of experience with the practice of niedicine. ^ow s 
can we expect a similar orientation for mental health and socia 

ndjustment for the normal range of human beings ^he seriously 
consultations should not be exclusively the possession of the seriously 

sssssisi 



492 


JOURNVL or GIXI lie I'SYCHOIOGY 


tions for suftering humans. In the meantime, glcatiing<! from psy- 
chiatiy, the psychology of personality, sociology, antln opolog^', and 
biology arc being pieced together to seive as a spiingho.uil for the 
human relations expel t Xliere is to d.ite pi oh.nhly no better single 
text aid than Frofessoi Shaftei's hook. 

^ met lean I\liiieiim of Natm at Htstoiy 
Central Pen k Tf^esi at 79th Sheet 
'New York Cuy 
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